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Introduction VFD Basic Setup

Basic overview for setup and operation of the PACMotion VFD.

Signal Wiring Example

Figure 1: Signal Wiring Example

G, L1,L2,13

Ext 24Vdc

(Optional) Drive Healthy
—m 14 : RL1-C
(Input Open / Closed)
Stop / Run |—e=" () 15: RL1-NO
Fwd / Rev —e 16 : RL1-NC
Analog / Preset f—e—" 1 Drive Enabled
() 17 : RL2-NO
() 18 : RL2-C
Speed Ref
Motor
] Preset Select 1/2 o )10:DIAIZ AO1:8 (—i— SPeed
Terminals 1-13
= 'E' Motor
Current
Safe Torque
Off Function
@rC 008 Terminals 14-18
Drive default functions shown above 19/6/14

G, +BR,U,V,W

PACMotion VFD Syllabus 1
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10 Configuration

Default configuration for I/O given here. Refer to GFK-3111 and GFK-3112 for details

Figure 2: 10 Configuration (Pinout)

Terminals 1to 13 Terminals 14 to 18

—4 & —=| +24VIO — 9 = Relay Output 1 C Reference
— e N DI1 — S & Relay Output 1 NO Contact
—A S w DI2 — 9 & Relay Output 1 NC Contact
— 8 » DI3 — 9 g Relay Output 2 C Reference
— S w | +10V -1 2 Relay Output 2 NO Contact
s o | An/DI4

— S ov

Js o | A01/DO1

— 9 v oV

— 9 3 Al2/DI5

—A S = A0 2/DO2

19 S STO+

— S T | sto

PACMotion VFD Syllabus 2
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Power Wiring Example
Figure 3: Power wiring and Group 1 Parameters Example (VFD/Motor Setup)
L1
L2/N
> L3 not single-phase 230V
7#*7*7*** -t PE
1 Il FI1UF12/F13
DD
“ | “ K10 [11
i i E (AC-3)
[
' | Option ND.. input choke
1 L1t L2 L3
| ¥
DC bus =" access
| ]
Power section
BR +
BW /BW . -T
braking resistor
connaction”
DC bus "+" access
[2] Bw
P1-01 |Maximum Frequency (Speed) | P1-02 to 5 * P1-08 (Max 500Hz)
P1-02 [Minimum Frequency (Speed) | 0.0 to P1-01 (Hz)
P1-03 |Acceleration Time 0 to 600 Seconds
P1-04 |Deceleration Time 0 to 600 Seconds
0 : Ramp to Stop
P1-05 |Stop Mode 1: Goast to Stop
Lo 0: Disable
P1-06 |Energy Optimiser 1: Enable
P1-07 |Motor Rated Voltage Enter the values from the
P1-08 |Motor Rated Current motor rating plate
P1-09 |Motor Rated Frequency
P1-10 |Motor Rated Speed Optional - Set values to RPM
P1-11 |VIF Voltage Boost Drive Dependent
0 : Terminals
P1-12 |Control Source 1 : Keypad (Fwd Only)
2 : Keypad (Fwd / Rev)
P1-13 |Digital Input Function See User Guide
P1-14 |Parameter Access Code Set to 101 for access
For further information, refer to the product user guide
Related Documentation
For more details on wiring and setup refer to documents:
e GFK-3111 PACMotion VFD AC Variable Speed Drive User Guide
e GFK-3112 PACMotion VFD AC Variable Speed Drive Advanced User Guide.
PACMotion VFD Syllabus 3
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PACMotion VFD Syllabus

A collection of technical Application Notes and Data

NoTE 1: Modbus|TCP Ethernet Demo (Demo Case with
Modbus|TCP Option Card)

Figure 4: CPE100 TO VFD VIA MODBUS|TCP OPTION MODULE WITH QUICKPANEL

152.168.1.5
‘ Tormom o

| 152.168.0.100 H 152.168.0.3 ‘

Note 2: PROFINET Demo (Demo Case with PROFINET Option
Card

Figure 5: CPE100 TO VFD VIA PROFINET OPTION MODULE WITH QUICKPANEL

152.168.0.2 | 152.168.0.1 | | 182.168.0.3 152.168.0.7

PACMotion VFD Syllabus 4
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NoTE 3: Modbus RTU Serial Demo (RS-485 2-wire) and
Modbus/TCP Demo

Figure 6: Quickpanel Plus or pc w/PME simulator to VFD Built-in Serial Port

NOTE 4: Modbus|TCP Ethernet Demo

Figure 7: Quickpanel Plus or pc w/PME simulator to VFD Modbus/TCP Option Module

i
li====ta)
- !!IE)‘

PACMotion VFD Syllabus 5
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NOTE 5: Modbus|TCP User Defined Function Block Examples

Figure 8: CPE100 to VFD Modbus|TCP Option Module

’ D 4 '
1
[pocposuoasead |‘

.-m.\

NoTE 6: PROFINET User Defined Function Block Examples

Figure 9: CPE100 to VFD PROFINET Option Module

%Al to 8

12 | |

%AQ1to4

ot

PACMotion VFD Syllabus
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NOTE 7: Using Bluetooth USB or Serial Cable to PACMotion with
VFD Suite:

Figure 10: Bluetooth BLE USB Stick

NoTE 8: PACMotion Fieldbus Option Modules and Setup

Figure 11: Fieldbus Option Module

PACMotion VFD Syllabus 7
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NoTE 9: PACMotion VFD Fieldbus PDI/PDO Data Map and

Addressing

April 2020

Figure 12: PACMOTION VFD FIELDBUS PDI/PDO DATA MAP AND ADDRESSING

Modbus/TCP| Byte Parameter / Variable
Addr Length| RIW Description Definition
400001 8 W PDI1 Drive Contral Process Data Input
400002 W PDI2 FB Speed ref. Process Data Input
400003 W PDI3 Tarque Ref. Process Data Input
400004 W PDI4 Bus Ramp Ctrl. Process Data Input
300001 8 R PDO1 Drive Status Process Data Output
300002 PDO2 Frequency Process Data Output
300003 PDO3 Output Current Process Data Output
300004 PDO4 Qutput torgue Process Data Output
%AI00001 2 R | PDO1 |Drive Status Word (Fixed) Bit 0 0 = Drive Disabled (Stopped), 1 = Drive Enabled (Running).
Bit 1: 0 = Drive Healthy, 1 = Drive Tripped.
Bit 2 - No Function.
Bit 3 : 0 = Drive Ready (STO Input Closed), 1 = Drive Inhibit (STO Input Open).
Bit 4 - Maintenance Time Not Reached, 1 = Maintenance Time Reached
Bit 5 0 = Mot In Standby (Sleep), 1 = Standby (Sleep) made active
Bit 6 - 0 = Drive Mot Ready. 1= Drive Ready (Mains Power applied, No Inhibit, No
Trip. Enable Input Present).
Bit 7 : No Function.
The Upper Byte will contain the relevant fault number in the event of a drive trip.
%AID0002 2 R | PDOZ |Output Frequency (Fixed) Output frequency of the drive to ane decimal place, e.g 123 = 12.3 Hz
%AI00003 2 R PDO3  |Output Current {or user selected value in P5-12) |Output current of the drive to one decimal place, e g 105 = 10.5 Amps._
%AI00004 2 R |_PDO4 [Output Tarque (or user selected value in P5-08) |Molor output larque level to one decimal place. e.g 474 =474 %
%Al 2 R PDOS
%Al - bit Module OK (drive healthy-no trip]
%Al - bit Fault Present (drive tripped)
ZoA - bt Port 1 link up
%A - bit Port 2 link up
Al - bit ains power OK (ML = Mains loss indication
[2eAl - bit 24 W backup (external 24 V mode)
%Al - bit MRP enabled (fixed as 1)
%Al - bit 12 MRP role (fixed as 0)
%Al - bit Drive ready to run
Al 2 R PDO6
%Al hit 1 Drive enabled (Running)
%Al - bit 2 STO status
%Al - bit 3 Senice due
%Al 2 R PDOT
YAl 8 2 R PDO8
%AQ00001 2 w PDI Drive Command Control Word Bit 0 - Run/Stop command. Set to 1 ta enable the drive. Set to 0 to stop the drive.
Bit 1 - Fast stop request. Set to 1 to enable drive to stap with 2nd deceleration ramp.
Bit 2 - Reset request. Set to 1 in order to reset any active faults o trips an the drive
This bit must be reset to zero once the fault has been cleared.
Bit 3 : Coast stop request. Set to 1 to issue a coast stop command.
%AQ00002 2 PDI2 Command Speed Reference Setpoint must be sent to the drive in Hz to one decimal place, e.g 500 = 50 0Hz_
%AQ00003 2 w PDI3 Command Torque Reference Setpoint must be sent to the drive in % to one decimal place, e.g. 1000 = 100.0%
%AQ00004 2 w PDI4  |Command Ramp Times This register specifies the drive acceleration and deceleration ramp times used when
Fieldbus Ramp Contral is selected (P5-08 = 1) irrespective of the setting of P1-12. The
input data range is from 0 to 60000 (0.00s to 600.00s).

NoTE 10: PACMotion VFD Complete PDI/PDO Data Map and

Addressing

PACMotion_VFD_Address_Map.xlsk - Excel

PACMotion VFD Syllabus
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NoTE 11: PACMotion VFD Demo Case Details

PACMotion VFD

S
PROFINET / HMI

PACMotion VFD Syllabus 9
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Modbus/TCP Ethernet Demo (note 1)
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April 2020

Figure 13: Modbus|TCP Ethernet Configuration

1921

68.1.5

bl SO

aeuosens

71 5990R)

| ==

Jed 000

U s

= JULJ

—
¢

192.168.1.7

192.168.1.100

192.168.0.1

192.168.0.3

VED Parameters

1. Setto the following VFD parameter values:

This Demo uses the CPE100 as the Initiating device for Modbus/TCP communications.

Parameter Value and Description
P1-12 4 (Fieldbus)
P1-14 201 (Extended Menu Access)
P5-05 0.0 (Disable communication loss timeout)

QuickPanel Plus Ethernet Settings
2. Setthe following IP Address/Mask:
IP address = 192.168.1.7
Subnet mask = 255.255.255.0

VFD Modbus/TCP Option Module settings
3. Use a DHCP server or the HMS IPConfig software to set the IP address of the

Modbus/TCP module. Use the following settings:

IP address = 192.168.1.5
Subnet mask = 255.255.255.0

Modbus/TCP Ethernet Demo

10



PACMotion VFD Syllabus Section 2
GFK-3167A April 2020

Starting the system

4. Asshown in the picture above, connect one ethernet port of the VFD
Modbus/TCP option module to the QuickPanel and connect the other ethernet
port of the VFD Modbus/TCP option module to the top port of CPE100.

5. Power up the devices.

6. Using alaptop PC with PAC Machine Edition, load in the PAC Machine Edition
project:

“VFD_DEMOCASE_MBTCP_Vx” and Download/Run the CPE100 and QuickPanel
targets. This will use the CPE100 as a Modbus/TCP Master.

7. The QuickPanel Screen should show live PDI/PDO Data. Information on this data
is given below.

Modbus/TCP Process Data Exchange
The mapping of Process Data Output/Input to Modbus/TCP Registers is shown below.

Process Data Word Modbus/TCP Register' *
PDO1 300001
PDO2 300002
PDO3 300003
PDO4 300004
PDI1 400001
PDI2 400002
PDI3 400003
PDI4 400004

Modbus/TCP Connection Timeout

The VFD Modbus/TCP interface allows the user to set the “Communication Loss Timeout”
and “Communication Loss Action” values. These parameters are at addresses P5-05 and
P5-06 respectively. The Timeout units are 1=0.1 sec and the range is from 0.0 (disable) to
5.0 seconds. A setting of 0.0 seconds will allow the VFD to continue running if
communications is lost.

"Modbus Clients may address the first Modbus register as register 300001/400001. This assumes an address offset starting at 1. For
Clients that use zero based addressing just subtract 1.
Modbus/TCP Ethernet Demo 11
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Drive Parameter Access

The Modbus/TCP Interface allows the user to read/write the drive parameters. To perform
this function, the user can directly access the parameter. Simply add the parameter
number to the Modbus offset of 400000.

For example:
Read parameter P1-01 (Maximum Frequency), perform the following

Read Modbus/TCP Address 400101 value (scaling in 0.1 Hz).

Write parameter P1-01 (Maximum Frequency) = 60.0 Hz, perform the following
Write to Modbus/TCP Address 400101 value = 600 (scaling in 0.1 Hz)

Supporting Files

Figure 14: VFD Demo Case file

)

VFD_DEMOCASE_MBTCP_V2.zip

Right-click the icon to Copy the file.

Modbus/TCP Ethernet Demo 12
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PROFINET Controller Demo (note 2)

Figure 15: CPE100 (PROFINET Controller) to VFD PROFINET Slave Demo

192.168.1.100

—-‘.‘

o —

192.168.0.2 192.168.0.1 192.168.0.3 192.168.0.7

VFD Settings

1. VFD Parameters must be set to the following values:

For help on changing parameters Refer to Manual GFK-3111.

Parameter Value and Description

P1-12 4 (Fieldbus)
P1-14 201 (Extended parameter description)
P5-05 0.0 (Disable communication loss timeout)

VFD 1/O Signals

Digital

By default, the VFD signals Digital Input 1 (DI1) and Safe Torque Off (STO) must be
energized to allow the VFD to Run. These signals are wired to and powered by the demo
RSTi-EP outputs. The outputs are set automatically when a certain screen is used on the
QuickPanel.

CPE100 to VFD PROFINET Demo 13
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Analog

The Analog I/O of the RSTi-EP module allow various analog signals to control/monitor the
VFD.

The following is a default map of the I/O points used in the Demo unit:

CPE100 PACMotion VFD Signal
%Q00001 DIl Enable Drive
%0Q00002 DI2 Reverse
%Q00003 DI3 Set Point 1
%100001 DI Drive Enabled

%AQ00001 All Speed (reference)

%Al00001 AO1 Speed (actual)
24vDC STO + Safe Torque +
0vDC STO - Safe Torque -

Option Module Details

1. To use PROFINET with the VFD a PROFINET Option Module must be installed.

The PROFINET option card permits the PACMotion VFD Drive to connect to a PROFINET
network.

IC866-OC-P  PROFINET Option Card for VFD

RJ45 Connectors & Network Activity LEDs,

PROFINET Option Card
PROFINET Option Card
[1]  |[LED:NS [A]  |LED: Activity
[2]  [RJ45:P1 [B]  |LED:Link

[3] |Labeling: PROFINET I/O

[4] |Rj45:P2

[5] [LED:MS

CPE100 to VFD PROFINET Demo 14
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Bus Specific Technical Data

‘Baud rate | 10/100 Mbaud in full duplex mode

Connection technology 2 xR|45

Hardware Insertion and Removal

Remove power from the VFD. Using a T9 driver bit, backout the 2 option module screws
approximately 4 or 5 turns each. This should allow the locking tabs to retract to a flat
position. Insert the module into the VFD fieldbus option module cage and gently press it
into place. Secure the T9 screws until they touch the module. This will engage the locking
tabs to hold it in place. Do not over tighten.

(Note: If the T9 screws are not backed out first the module will not insert or remove
properly.)

To remove the option module remove power from the VFD. Using a T9 driver bit backout
the option module 2 screws approximately 4 or 5 turns each. Gently pull the module out
by pulling on the screws.

PROFINET Slave Module Settings

1. With the PROFINET option module installed power up the VFD.

Using the PROFINET DCP tool, which is part of the PAC Machine Edition Utilities, set the
following VFD PROFINET Slave values example:

Device Name IP Address
vid-1 192.168.0.2

2. The QuickPanel Plus Ethernet Settings must be set to the following values:

IP address =192.168.0.7
Subnet mask = 255.255.255.0

Starting the system

3. Connect the VFD PROFINET option module to an available PROFINET port on the
CPE100 (the lower 3 ports) and the QuickPanel to the top ethernet port on the CPE100
and power up the devices.

This is done inside the official PACMotion VFD Demo case.

4. Using a laptop PC with PAC Machine Edition, load in the PAC Machine Edition project:
“VFD_DEMOCASE_PN_Vx” and Download/Run the QuickPanel and CPE100 targets
through the front panel ports labeled “PROFINET/HMI” and “PLC”.

CPE100 to VFD PROFINET Demo 15
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Figure 16: VFD Demo Case file

iy

VFD_DEMOCASE_PN_V6.zip

Right-click the icon to Copy the file.

PROFINET Process Data Exchange

The mapping of Process Data Output/Input to Modbus RTU Registers is shown below.

Process Data Word Typical CPE100 Address
PDO1 %A100001
PDO2 %A100002
PDO3 %A100003
PDO4 %A100004
PDIN %AQ00001
PDI2 %AQ00002
PDI3 %AQ00003
PDI4 %AQ00004

Fieldbus Connection Timeout

The VFD interface allows the user to set the “Communication Loss Timeout” and

“Communication Loss Action” values. These parameters are at addresses P5-05 and P5-06
respectively. The Timeout units are 1=0.1 sec and the range is from 0.0 (disable) to 5.0

seconds. A setting of 0.0 seconds will allow the VFD to continue running if

communications is lost.

CPE100 to VFD PROFINET Demo

16
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Figure 17: Quickpanel Plus or PC w|PME simulator to VFD Built in Serial Port

1. VFD Parameters must be set to the following values:

Parameter

Value and Description

P1-12
P1-14
P5-01
P5-03
P5-04
P5-05
P5-16

4 (Fieldbus)

201 (Extended parameter description)

1 (Fieldbus address)

1 (Modbus RTU Baud rate 19.2Kbps)

0 (Modbus data format, no parity, 1 stop bit)
0.0 (Disable communication loss timeout)

0 (Extended Modbus drive address)

2. QuickPanel Plus with COM2 wiring (the 7 inch QuickPanel Plus does not have a COM2):

Note: To use a 7 inch QuickPanel Plus you would have to add a USB to RS-485/2-wire

serial port.

Modbus/TCP Demo

17
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3. Setthe QuickPanel Plus DIP switches for RS-485 2 wire operation.
Figure 18: RS-485 2 Wire Operation
DIP Switch Settings COM?2 for RS-485
DIPSW Bit IONJOFF DIPSW hit [ONJOFF
1 JOFF 1 ON
2 JOFF 2 ON
3 ION 3 ON
a JOFF 4 ON
SW2 SW4
5 ION 5 ON
6 JON ] ON
7 IOFF [7 OFF
3 JON 8 OFF
1 IOFF 1 OFF
2 JON 2 OFF
SW3 SW5
3 IOFF 3 OFF
4 JON - OFF
Figure 78: Example of Half-Duplex (R$-485 Mode) Connection
COM2
\\\ d YAT A+ P, \\
> DATA L. /
@ 4 ,
< DATA
QuickPanel+
18
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4. VFD to QuickPanel COM2 wiring Serial Cables

Make a serial cable with the following connections. Be sure to jumper the TXD+/RXD+ and
TXD-/RXD- on the QuickPanel for RS-485 two wire operation.

Figure 19: QuickPanel COM2 Port

] Signal Name
Pin #Rs— S-485 |RS-485
n o I e Full- (Half-
n o uplex?) |[duplex)
[+ [ 1 [XD XD+  [DATA+
[r— n Optibus / Remote Keypad # PC C
“ Optibus / Remote Keypad / PC Connecion +
| n 24 Vol 2 RXD [TXD- DATA-
r
-R5485 [Modbus RTU)

+R5485 [Mc
FETTETTT] | [warning:

This Is not an Ethemat connection. Do not connect
directly to an Ethernet port. 4 CTS  |RXD- DATA-*
Warning:

When using Modbus RTU or CA

_I—I_I—I_ he OV sgnal [T3) salso u /oid comms ertors 5 [scND G G
and potentially damaging common mode voliages.

3 RTS [RXD+ DATA+

i =
O

\ 0©& OO0
JU J

Serial Port COM2 Details
Interface: RS-232C/485 (default is RS-485 Half-duplex)

Signal Name Pin-Out
Pinflgs [R-485 [Rs-485
hsac|(Full-  ((HalE | pigure 76: Serlal Port COM2 Pin-0ut IC755CxSxxCDx
duplex?) |duplex)
1 TXD |TXD+ DATA+
12 FXD |TXD- DATA-
3 RTS  [RXD+ DATA+?
=3 CTS  |RXD- DATA-*
5 SCGMNDSG SG
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5. VFD to Laptop with RS-485 two wiring with a device such as USB Gearmo Model USA:-
482422

Figure 20: Serial connections PC to VFD

-

=,

L LZ

— E Laptop PC
5 |
[ |

Running PME Simulate
— -G Mode for QP
=

ey

6. Connect the VFD to the Modbus Device and power up the devices.

7. Load in the example PAC Machine Edition project:

“VFD_Modbus_RTU_QPPlus12_VerX” and Download/Run the QuickPanel or the Laptop in
Simulate mode.

8. Setthe required VFD terminal discrete signals properly to allow VFD operation.

DI1 = ON (Enabled) and STO = ON (Safe Torque ON)

Supporting Files

Figure19: Modbus RTU Serial Demo file

i

VFD_Modbus_RTU_QPPIlus12_Ver2.zip

Right-click the icon to Copy the file.
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The mapping of Process Data Output/Input to Modbus RTU Registers is shown below.

Process Data Word Modbus RTU Register?
PDO1 300001
PDO2 300002
PDO3 300003
PDO4 300004
PDIN 400001
PDI2 400002
PDI3 400003
PDI4 400004

Modbus RTU Connection Timeout

The VFD Modbus RTU interface allows the user to set the “Communication Loss Timeout”
and “Communication Loss Action” values. These parameters are at addresses P5-05 and

P5-06 respectively. The Timeout units are 1 =0.1 sec and the valid range is from 0.0

(disable) to 5.0 seconds. A setting of 0.0 seconds will allow the VFD to continue running if

communications is lost.

Drive Parameter Access

The Modbus RTU Interface allows the user to read/write the drive parameters. To perform

this function, the user can directly access the parameter. Simply add the parameter

number to the Modbus offset of 400000.

For example:

Read parameter P1-01 (Maximum Frequency), perform the following

Read Modbus RTU Register 400101 value (scaling in 0.1 Hz).

Write parameter P1-01 (Maximum Frequency) = 60.0 Hz, perform the following
Write to Modbus RTU Register 400101 value = 600 (scaling in 0.1 Hz)

2Modbus Clients may address the first Modbus register as register 300001/400001. This assumes an address offset starting at 1. For

Clients that use zero based addressing just subtract 1.

Modbus/TCP Demo
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MoDBUS/TCP DEMO (Note4)

Figure 20: QUICKPANEL PLUS OR PC W[PME SIMULATOR TO VFD MODBUS|TCP OPTION MODULE

192.168.1. 192.168.1.

I

!

This Demo uses the Quick Panel Plus as the Initiating device for Modbus/TCP
communications.

1. VFD Parameters must be set to the following values:

Parameter Value and Description

P1-12 |4 (Fieldbus)

P1-14 | 201 (Extended parameter description)
P5-01 |1 (Fieldbus address)

P5-05 0.0 (Disable communication loss timeout)

2. QuickPanel Plus Ethernet Settings

Set the following IP Address/Mask:
IP address =192.168.1.7
Subnet mask = 255.255.255.0
3. VFD Modbus/TCP Option Module settings
Use a DHCP server or the HMS IPConfig software to set the IP address of the Modbus/TCP
module. Use the following settings:
IP address = 192.168.1.5
Subnet mask = 255.255.255.0

4. Connect the VFD to the Modbus/TCP Device and power up the devices.

Modbus/TCP Demo 22
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5. Loadin the example PAC Machine Edition project:

“VFD_ModbusTCP_QPPlus12_VerX” and Download/Run the QuickPanel or the Laptop in
Simulate mode.

6. Setthe required VFD terminal discrete signals properly to allow VFD operation.
DI1 = ON (Enabled) and STO = ON (Safe Torque ON)

Supporting Files

Figure 21: VFD Modbus TCP

i

VFD_ModbusTCP_QPPlus12_Ver2.zip

Right-click the icon to Copy the file.

Modbus/TCP Process Data Exchange
The mapping of Process Data Output/Input to Modbus/TCP Registers is shown below.

Process Data Word Modbus RTU Register?
PDO1 300001
PDO2 300002
PDO3 300003
PDO4 300004
PDI1 400001
PDI2 400002
PDI3 400003
PDI4 400004

Modbus|TCP Connection Timeout

The VFD Fieldbus interface allows the user to set the “Communication Loss Timeout” and
“Communication Loss Action” values. These parameters are at addresses P5-05 and P5-06
respectively. The Timeout units are 1 =0.1 sec and the valid range is from 0.0 (disable) to
5.0 seconds. A setting of 0.0 seconds will allow the VFD to continue running if
communications is lost.

3 Modbus/TCP Clients may address the first Modbus/TCP register as register 300001/400001. This assumes an address offset starting at
1. For Clients that use zero based addressing just subtract 1.
Modbus/TCP Demo 23
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Drive Parameter Access

Modbus/TCP Demo

The Modbus/TCP Interface allows the user to read/write the drive parameters. To perform
this function, the user can directly access the parameter. Simply add the parameter
number to the Modbus/TCP offset of 400000.

For example:
Read parameter P1-01 (Maximum Frequency), perform the following
Read Modbus/TCP Register 400101 value (scaling in 0.1 Hz).

Write parameter P1-01 (Maximum Frequency) = 60.0 Hz, perform the following
Write to Modbus/TCP Register 400101 value = 600 (scaling in 0.1 Hz)

24
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USER DEFINED FUNCTION BLock — MoDBUS/TCP
(NOTE5)

Figure 22: For Use with PACMotion VFD Modbus|TCP Option Module

1. Install the Modbus/TCP Option Module in your VFD.
Typical Part number IC866-0OC-M.

2. The proper IP addresses must be set for your devices to communicate.

CPE100 = 192.168.1.100 (set with Proficy Machine Edition (PME)
VFD =192.168.1.5 (set with a DHCP Server or IPCONFIG Tool from Anybus.Com)

3. Import the UDFB into PME.

The UDFB named “VFD_MBTCP” can be added to your PME project with the “Import Drawer”
function of the Toolchest, or the “Import Block From File” function of the Navigator Program Blocks.
Below is an example of the Navigator Import Block from File:

Figure 23: Import Block from File

Mavigator

2§ PACCPU

- Data Watch Lists

- & Diagnostic Logic Blocks

- fiif§ Hardware Configuration

= :[} Logic

=-ig [Prograne "'""'N

L omAr e Bl ’
o LR vFD Add C Block...

b gy User De Impaort Block from File...

[ mr Reference

[
£
£
=
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Choose the XML file named “VFD_MBTCP.XML”

Figure 24: Select the XML File

ED Logic Import Legic
: ETZE Program Blocks
§omeTE _MAIN « v A i » ThisPC » Windows (C:)
..... 1§ VFD_MBETCP
gy User Defined Typq  Organize » MNew folder
B Reference View Tablg
| @l Default Tables 3 This PC

M e

* [ VFD_MBTCP.xml

4. Using the UDFB in your Logic.
Insert a CALL statement in your Logic and Double-Click on the CALL and choose the UDFB
“VFD_MBTCP”.

Figure 25: Insert a Call Statement

< LDBK
CALL

! |Seleu:t the name aof the block to call.

— |[WFD_METCP

LDBE.
5. Assign the UDFB Instance name in your Logic.

You must assign an Instance name that is unique to the UDFB. Position the cursor on the block and
type in the Instance name where the question marks are.
Figure 26: Assign an Instance Name

" LDBK |

VFD MBTCF

prar o )

—|SET_SSFEED [

Modbus/TCP Demo 26
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6. This Instance will have created a Structure with all variables needed for the PNS.
The Instance “VFD1” name is shown as an example below:
Figure 27: Instance Has Been Created
< LDBK
WFD MBTCF
1
LDBE.WFD
VED1 YFD_PMBTCP
—SET_SSFEED|—
The Structure of points used in the Instance of this UDFB shown below:
Figure 28: Structure of Points used in Instance
Navigator X || Mavigator x
EE SE|
EE ¥ MAINVEDT Y | SEF| READY A
BB oAt S| RESET
GjF cH i S| REV
BEFcHJsoPEn | SEF| RST_FLT_OS
CH_OPEN SEF RUN
CH_OPEN_ALREADY FSET_RAMP_TIME
CH_OPEN_BIT SET_SPEED
CLOSECH SET_TORQUE
CLOSECH_DONE SPEED_ACT
CLOSECH_FAIL SPEED_DIFF
CLOSECH_OS 512
.3 CLOSETOOPEN SEF START_OS
S5 CURRENT_ACT S STDRY
EM_OK_BIT SEF STOP_CST
EMA SEF STOP_CST_OS
ENABLED SEF STOP_FAST_OS
FAULT SEF STOP_FST
JBER F| T CODE SEF SVC_DUE
EEF| INHIBITED Trrd
- BER P q Trar2
_GERp 2 " TORQUE_ACT
LER |p 3 VFDBITS
_BER P 4 SEF WRITECH_DONE
SEF, LAN_OK_BIT SEF WRITECH_FAIL
587 OPENCH_FAIL SEF WRITECH_OS
WS oPENCH.OS || 5EF, Y0 v
G_EF RATE < 3
.57 READCH_DONE
587 READCH_FAIL I\ Manager B Project | 4 4 » M
S READCH_OS v
£ >
I\ Manager | [ Proje 4 4 » M ¥
27
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7. Assigninput and output node variables.
This UDFB is an example of how the Modbus/TCP functions of the VFD can be controlled/monitored.
Each Instance of the UDFB must have a different and unique Instance Name (VFD1 below). Various

node names are given to reflect the function they represent.

Figure 29: Assign Input and Output Node Variables

OPEN_CHANMWEL WFD MBTCP
1 | —
VDY
SET_SPEED ——{SET_SPEED SPEED_ACT [~ SPEED_ACT
SPEED to VFD + 80.0Hz SPEED Actual [Hz)
RUN CH_OPEN
1| N CH_COPEN O
RUN. Enstle WFD {=Modbus TCP Chanrel Open
REV ENABLED
| | REWV ENABLED O
Revacss Motor 1=Crive Enabled
STOP_FAST READY
i} STOP_FST AEADY O
Sicp Fast 1=Drirvi Rmady
STOP_CST STOEY
i} TOP_CST STOBY O
Siop Const Drive in Standby
RESET INHIBITED
1t SET NHIBITED O
Feset Fault 1=Crive Inhibited
SWE_DUE
e
Ethernet Module %I R - O
Input Address
- 1= Survice Dus
[ FALLT
Modbus/TCP — 1 —cH FaLLT O
Channel Number
1=Crive Fault
Rate to pollinmS [ 1000 —{RATE FLT_CODE[—— FLT_CODE
IP Address example | — s ——es SPEED_DIFF|— SPEED_DIFF
Set Spued - Actual Speed
18 ——{IP_2 CURRENT_AIb—— MOTOR_CURRENT
LK Amps
1 —IF_3 TORQUE_AC—— MOTOR_TOROUE
Toeque -100.0 b +100.0% (PO-12)
8 I7_a
SET_TORQUE ——(SET_TOROU
Sat Torqua 0 ta 100.0%
BET_RAMP_TIME ——{SET_RAMP_
Set Ramg Time o000 sec

Modbus/TCP Demo
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8. Starting the system
Be sure to set your VFD Parameter P1-12 to 4 for Fieldbus Control.

Download the project to your PACSystems Controller.

Connect the top Ethernet Port of the CPE100 to the VFD Modbus/TCP option module. Power up the
devices and test functionality.

9. Setting Fieldbus Connection Timeout Preferences
The VFD interface allows the user to set the “Communication Loss Timeout” and “Communication
Loss Action” values. These parameters are at addresses P5-05 and P5-06 respectively. The Timeout

units are 1 =0.1 sec and the range is from 0.0 (disable) to 5.0 seconds. Set these appropriately. A
setting of 0.0 seconds will allow the VFD to continue running if communications is lost.

Modbus/TCP Demo 29
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USER DEFINED FUNCTION BLOCK — PROFINET
(NOTE 6)

Figure 30: For Use with PACMotion VFD PROFINET Option Module

%AITto 8 o R

1. Install the PROFINET Slave Option Module in your VFD.
Typical Part number IC866-OC-P.

2. The proper GSDML file for this device must be added to your PROFINET Controller in
PAC Machine Edition (PME). The VFD will become a PROFINET Slave (PNS).

Typical file name: GSDML-V2.31-Intelligent Platforms, LLC-PACmotionVFD-
20200113.xml

User Defined Function Block UDFB 30
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3. The unique PROFINET Name and IP address should be set for each PNS.

Be sure your IP address is in the PROFINET Controller (PNC) range and to assign a
Reference Variable to each (PNS & PNC) for PNIO_DEV_COMM use later, typical PNS
settings are shown below:

Figure 31: PNS Settings

Inspector L =
10-Device
Device Mumber 2
Jpdate A ate [ms] 4
Reference Warable wid_1_L1
EMetwork |dentification
10 L&k Lakm
Device Mame wfd-1

Device Descrption

IP Address 192.168.0.2
ElGeneral
GSDML GEDMLAYZ 31 -Inteligent Platforms, LLC-PACmotiontFD -20200173.xml
Device Type |CREE-0C-P
Device Access Point IC| DAF
Group |0 References True
Inzpectar

4. The PNS will have 4 slots autoconfigured:

Slots 1,2,3 must be addressed. Double-click on the slots and configure them.

Figure 32: Configured Slots

=-Hji Hardware Configuration

Ell PACSystems RSTi-EP CPET100

----- Ethernet

- M8 PROFINET

@ rsti-ep-pns (#1) [EPXPMS00T (PROFIMET SCANMER]]

=8 Wfd-1(£2) [IC866-0C-P]
[ Slot O {IC866-0OC-P)

Slet 1 (Qutput 4 words)

Slet 2 (Input 4 words)

Slet 3 (Input 2 doubles)

..... [3 (Switched)

..... [3 (Switched)
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5. PROFINET PNS Configuration in PME:

3 address ranges must be entered for the PNS with similar values to the example
below:

e %AQ00001 Length 4 Words (slot 1)
e %AI00001 Length 4 Words (slot 2)
e %AI00005 Length 4 Words (slot 3)

Figure 33: PROFINET PNS Configurations

=

KN (0.0.1.2.1) Qutput 4 words [P | e

Settings | GSDML Detaik |

Parameters Yalues
POl 1 ZAL000M

Length

Settings | GSDML Details

Parameters Yalues

FOO EA100007
Length

Settings | GSDML Detail

Parameters Yalues
FDOG ZAl 00005

Length
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6. Import the UDFB into PME.

The UDFB named “VFD_PNS” can be added to your PME project with the “Import Drawer”
function of the Toolchest, or the “Import Block From File” function of the Navigator
Program Blocks. Below is an example of the Navigator Import Block from File:

Figure 34: Import the UDFB into PME

Mavigator

= PAC.CPU
@@ Data Watch Lists
@ Diagnostic Logic Blocks
Eﬁﬁ Hardware Configuration

=T Logic

o S
o me New ’
: P ﬁ VFD Add C Block...
g} UserDe Import Block from File...

Bl mr Reference

7. Choose the XML file named “VFD_PNS.XML".

Figure 35: Choose the XML File

& OneDrive [] VFD_PNS.xml 2/25/2020 10:43 AM XML Document 78 KB
[ This PC Type: XML Document
_ Size: TT.E KB
- 3D Objects Date madified: 2/25/2020 10:43 AM
[ Desktop

8. Using the UDFB in your Logic.

Insert a CALL statement in your Logic and Double-Click on the CALL and choose the
UDFB “VFD_PNS”.

Figure 36: UDFB Logic

< LDBK

-

iF LDBK

CALL

|Select the narme of the block to call
[WFD_PHS

LDEK.
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9. Assignthe UDFB Instance name in your Logic.

You must assign an Instance name that is unique to the UDFB. Position the cursor on
the block and type in the Instance name where the question marks are.

Figure 37: Assigning Instance Name

< LDBK

VFD PNS

SET_SPEED SPEED_ACT——

RUN EMABLED

10. This Instance will have created a Structure with all variables needed for the PNS.

The Instance “VFD_Inst1” name is shown as an example below:

Figure 38: Instance-Created Structure

< LDBK

VFD PMS

LODBKNVFD Inst1
VFD_inst! VFD_PNS

——SET_SPEED SPFEED_ACT
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11. The Structure of points used in the Instance of this UDFB shown below:

Section 7
April 2020

Figure 39: Structure of Points in Instance

M
& W
= ‘i LDBEVFD bnst]
SET, AtF_02
e CURREMT_ACT
T, EMABLED
O, FALLT
%P FLT_CODE
R T
E-P N2
=9 IM_BITS_1
-9 IN_BITS 2
-9 IN_BITS 3
o IMHIBITED
o ML_OK
o MRP_EMAB
o MRP_ROLE
P ouT 1
o, PORTY
o, PORTZ
O READY
CF) RESET
%, REV
CEr| RLIN
T, 5C_FO3
e SET_RAMP_THME
Fer SET_SPEED
FEr SET_TORQUE
e SPEED_ACT
JIr SPEED_CMD
JIr SPEED_DIFF
o, STDBY
o, STOP_CST
o, STOP_FAST
%, SVC_DUE
Y TORQUE_ACT
o, TRIPPED
o, VFD_24v

Hiwo

User Defined Function Block UDFB
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12. Assign input and output node variables.

This UDFB is an example of how the PROFINET functions of the VFD can be
controlled/monitored. Each Instance of the UDFB must have a different and unique
Instance Name (VFD1 below). Various node names are given to reflect the function they

represent.

Section 7
April 2020

Figure 40: Assign 10 Node Variables

VFD_CommOK

Cs\l UDFB with unique Instance name for each VFD.

Profinet PNS OK

SET_SPEED ——

SPEED to VFD +- 80.0 Hz

WFD PNS

VFD1

SET_SFEED SFEED_ACT

—— SFEED_ACT

Speed Actual (Hz)

PNS Input sdcress 2 E4:
SET_TORQUE —

Torgue to VFD 200 X%
SET_RAMP_SPEED —

Ramp Spead to VFD X0 30{ec

SET_TORQU  SVC_DUE

SET_RAMP_ FAULT

FLT_CCCE

SPEED_DIFF

ouT_1

CURRENT_At

TORQUE_AC

RUN ENABLED
| | RUM EMABLED O
RUN, Enable VFD 1=Drive Enabled
REV READY
| | REV READY i
Reverse 1=Ready
STOP_FAST STOBY
| | TOF_FAST STDBY '
Stop Fast 1=In Standby mode
STOP_CST INHIBITED
| | STOP_CST INHIBITED O
Stop Coast 1=Drive Inhibited
RESET ML_OK
| | RESET ML_OK '
Reset Fault 1=Main Power _OK
PORT1
AlDoDT ——IN_1 FORT1 O
PNS Input address 1 [4] 1=Port 1 Active
PORT2
AIDDOS IN_2 FORTZ 'S

1=Port 2 Active
SVC_DUE
£y

Ay

1=Service Dus
FAULT

—— FLT_CODE

[—— SPEED_DIFF

[ AQ0001

VFD PNS Output address [4]

MOTOR_CURRENT

KKK Amps

MOTOR_TORQUE

-100.0 to 100.0%

1=Fault Trippad

User Defined Function Block UDFB
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13. Starting the system

Be sure to set your VFD Parameter P1-12 to 4 for Fieldbus Control. You may wish to insert a
PNIO_DEV_COMM block (similar to below) to assure your PROFINET Controller and PNS
are communicating without issue. The Reference Variables names created in step 3 can be
used for the PNIO_DEV_COMM. The output of the PNIO_DEV_COMM can be used to
power the UDFB.

Figure 41: Check the Status of the PNS Connection

Shecx the status of the PROFINET connection to the VFD.

PHIC DEV COMM

VFD_CommOK
T

iglan_ctrir01_L1 —1CContral oK )

Profinet PNS CK

wid_1_L1 —ICDevice Primary—

14. Download the project to your PACSystems Controller.

Connect the PROFINET Controller to the VFD PROFINET option module. Power up the
devices and test functionality.

Setting Fieldbus Connection Timeout Preferences

The VFD interface allows the user to set the “Communication Loss Timeout” and
“Communication Loss Action” values. These parameters are at addresses P5-05 and P5-06
respectively. The Timeout units are 1=0.1 sec and the range is from 0.0 (disable) to 5.0
seconds. Set these appropriately. A setting of 0.0 seconds will allow the VFD to continue
running if communications is lost.
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PROFINET Process Data Exchange Map

The typical mapping of VFD Process Data Output (PDO)/Process Data Input (PDI) to

PROFINET Slave Addresses is shown below.

User Defined Function Block UDFB

Process Data Word

Typical CPE Address

PDO1 %AI00001
PDO2 %A100002
PDO3 %A100003
PDO4 %A100004
Additional Word 5 %AlI00005
Additional Word 6 %AlI00006
Additional Word 7 %A100007
Additional Word 8 %AI00008
PDIT %AQ00001
PDI2 %AQ00002
PDI3 %AQ00003
PDI4 %AQ00004

Section 7
April 2020
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Supporting Files

Figure 42: VFD UDFB

)

VFD_CPE100_PN_UDFB.zip

Right-click the icon to Copy the file.

Figure 43: PROFINET UDFB to VFD Toolchest:

o

VFD_UDFBs.ZDRW

This Drawer also contains Modbus/TCP UDFB blocks)
Right-click the icon to Copy the file.

Figure 44: PROFINET UDFB to VFD XML Block Code

b

VFD_PNS.xml

Right-click the icon to Copy the file.
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            FB                                                                                                                                                                                        Set Speed (Hz) to Motor via PDI2 - 0.0 to 60.0Hz      Enable Motor      Reverse Motor (Speed x -1)      Stop Fast      Stop Coast      Reset        Array[4] VFD Input address 1 of 2 - PDO1 to 4    Data / Status (PDO1 fixed) Frequency (PDO2 fixed) Current PDO3 select P5-12 Torque PDO4 select P5-08      Array[4] VFD Input address 2 of 2 - Additional PDO    Status Bits Status Bits Not defined Not defined    To PDI3 or P5-14 select 0.0  to 100.0%      To PDI4 = P5-13 if (P5-07) - select if (enable), unit = 0.01Sec       SPEED Actual from PDO2      Enabled      Ready      Standby      Inhibited      Main Loss of Power      Port 1 Connected      Port  Connected      Service Due      Fault      Fault Code MSB PDO1      Speed Difference        VFD Output Address PDI1 to 4    VFD Command Word to PDI1 Speed Command 600=60.0Hz to PDI2 Torque Ref. P5-14 select to PDI3 Ramp time P5-13 / P5-08, select/enable to PDI4    Motor Current Actual select P5-12 from PDO3      Motor Torque Actual select P5-08 from PDO4                                                     Stator Resistance too high      Comm Timeout P5-05 seconds         Example UDFB for Control/Status data of the PACMotion VFD product.   PDO data comes out of the VFD as two arrays of 4 Words. These 2 addresses are specified as input nodes "IN_1" and "IN_2".<br/>   IN_1 and IN_2 input nodes must both be an array with dimesion of 4.   PDI data goes into the VFD as one array of 4 Words. This address is specified as output node "OUT_1".<br/>   OUT_1 output node must be an array with dimesion of 4.   Move the VFD PDO Status bits into logic Bits for arrangement<br/>   IN_1[000]                             IN_BITS_1[000]        IN_2[000]                             IN_BITS_2[000]        IN_2[001]                          IN_BITS_3[000]        Move the upper portion (MSB) of the VFD Status word (inverter status) into FLT CODE.  This data comes from WORD 1 bit 8 (bit 8 is zero offset).   IN_BITS_1[007]                          FLT_CODE        Convert raw INT data from VFD PDO2 into Speed in Hz. with REAL format. Send to output node SPEED_ACT of UDFB.   IN_1[001]                             1.0                                  10.0                               SPEED_ACT        Map various command bits to the VFD and send to VFD PDI1 address.   Let the VFD ramp down with controlled stop.   RUN          16#0001                          OUT_1[000]        Stop Fast   STOP_FAST          16#0002                          OUT_1[000]        Reset VFD<br/>   RESET          16#0004                          OUT_1[000]        Stop the VFD with a coast.   STOP_CST          16#0008                          OUT_1[000]        Send the SET_SPEED input node (REAL) to the VFD as a  scaled value (INT). If reverse then multiply by -1. Send to VFD address PDI2 Word.   REV          SET_SPEED                             SPEED_CMD        SPEED_CMD       10.0                                                     OUT_1[001]        REV          SET_SPEED                             SPEED_CMD        SPEED_CMD       -10.0                                                     OUT_1[001]        Find difference between Commanded and Actual Speed and send to output node.   SPEED_CMD       SPEED_ACT                               SPEED_DIFF        Map PDO status bits coming from VFD to output nodes.   IN_BITS_1[000]          ENABLED        IN_BITS_1[001]          TRIPPED        IN_BITS_1[003]          INHIBITED        IN_BITS_1[004]          SVC_DUE        IN_BITS_1[005]          STDBY        IN_BITS_1[006]          READY        IN_BITS_2[001]          FAULT        IN_BITS_2[002]          PORT1        IN_BITS_2[003]          PORT2        IN_BITS_2[008]          ML_OK        IN_BITS_2[009]          VFD_24V        IN_BITS_2[010]          MRP_ENAB        IN_BITS_2[011]          MRP_ROLE        Fault handling examples below:   FAULT          IN_1[000]                             256                                  FLT_CODE        FLT_CODE       41                               AtF_02        FAULT          IN_1[000]                             256                                  FLT_CODE        FLT_CODE       52                               SC_F03        Take Input node SET_TORQUE and scale it, send to VFD address for PDI3.   SET_TORQUE                             10.0                                                     OUT_1[002]        Take Input node SET_RAMP_TIME and scale it, send to VFD address for PDI4.   SET_RAMP_TIME                             100.0                                                     OUT_1[003]        Read PDO3 from VFD address, scale it and send to CURRENT_ACTUAL node.   IN_1[002]                             10.0                                                     CURRENT_ACT        Read PDO4 from VFD address, scale it and send to TORQUE_ACTUAL node.   IN_1[003]                             10.0                                                     TORQUE_ACT     
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Other Modbus|TCP UDFBs

These UDFBs can be used similarly to the above UDFB. Nodes will change based on the
function.

VFD_RD_PARM

Used to Read 1 Parameter from the VFD.
VFD_WR_PARM

Used to Write 1 Parameter to the VFD.
VFD_RD Gl

Used to Read all Group 1 Parameters from the VFD.

Supporting Files

Modbus/TCP UDFB to VFD PME Projects

Figure 45: VFD PME Projects with Modbus|TCP UDFB

4 <
I I

VFD_MBTCP_U Dﬁ_ V1.zip VFD_MBTCP_U DFB_WR_PﬁM_W .Zip
VFD_MBTCP_UDFB_RD_PARM_V1.zip VFD_MBTCP_UDFB_RD_G1_V1.zip

Right-click the icon to Copy the file.

User Defined Function Block UDFB 40





VFD_MBTCP_UDFB_V1.SwxCF





VFD_MBTCP_UDFB_V1.xml

   0   GE IP Controller PACSystems RSTi-EP Standalone
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VFD_MBTCP_UDFB_WR_PARM_V1.SwxCF





VFD_MBTCP_UDFB_WR_PARM_V1.xml

   0   GE IP Controller PACSystems RSTi-EP Standalone




1259241
File Attachment
VFD_MBTCP_UDFB_WR_PARM_V1.zip




VFD_MBTCP_UDFB_RD_PARM_V1.SwxCF





VFD_MBTCP_UDFB_RD_PARM_V1.xml

   0   GE IP Controller PACSystems RSTi-EP Standalone
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VFD_MBTCP_UDFB_RD_G1_V1.SwxCF





VFD_MBTCP_UDFB_RD_G1_V1.xml

   0   GE IP Controller PACSystems RSTi-EP Standalone
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Modbus/TCP UDFB to VFD Toolchest Drawer

(This Drawer also contains PROFINET UDFB blocks)

Figure 46:VFD Toolchest Drawer with Modbus/TCP UDFB

7

VFD_UDFBs.ZDRW

Right-click the icon to Copy the file.

Modbus/TCP UDFB to VFD XML Block Code

Figure 47: VFD XML Block Code for Modbus|TCP UDFBs

J o0 7 0@

VED_MBTCP.xml ~ VFD_RD_PARM.xml VFD_WR_PARM.xml  VFD_RD_G1.xml

Right-click the icon to Copy the file.

User Defined Function Block UDFB 41





VFD_UDFBs.tmp
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            FB                                                                                                                                                                                                                                                                                                                  VFD Process Data for Modbus/TCP      Speed Command      Enable the VFD      Reverse Motor      Stop Fast      Stop Coast      Reset      Ethernet Module Address      Modbus/TCP Channel      Scan rate in mS      IP Address of VFD 1st      IP Address of VFD 2nd      IP Address of VFD 3rd      IP Address of VFD 4th      Set Torque 0 to 100.0%      Set Ramp Time xxxx.xx seconds       Speed Actual      Modbus/TCP Channel Open      VFD Enabled      VFD_Ready      Stand By Mode      VFD Inhibited      Service Due      VFD Fault      Fault Code      Speed Lag Actual vs. Set      Motor Current      Motor Torque       Scan time divide 2      Scan Timer 1      Scan Timer 2                                                                                                                               Always ON                                       PDI4_400004      Read_Status      PDI3_400003      PDI1_400001      PDO3_300003      PDO2_300002      PDI2_400002      PDO1_300001      PDO4_300004              This logic uses  %R00001 to %R00028 for COMM_REQ purposes. Do not use them in any other Program.   To use Modbus/TCP you must install a M40 Modbus/TCP option card in the VFD. Set the IP addres with DHCP or software  "IP Config" from Anybus.COM   Timers used for setting polling rate   RATE       2                               ST2        ST2                            Tmr2.Q          ST2                            Tmr1.Q          EMA       12                                  CALC1        I00001       CALC1                               LAN_OK_BIT        EMA       15                                  I00001                               EM_OK_BIT        EMA       16                                  I00001                               CH_OPEN_BIT        Status bits, Example for EMA = 281  Ethernet LAN module at %I281   #ALW_ON          LAN_OK_BIT          EM_OK_BIT          CH_OPEN_BIT          CLOSECH          OPENCH_OS        CLOSECH          CLOSETOOPEN        OPENCH_OS          OPENCH_FAIL           CLOSETOOPEN          OPENCH_OS          8       0       8       14       0       0       3000                                                              COMREQ1        1       1       4       192       168       1       5                                                           COMREQ8        0                          Open_Status        CLOSETOOPEN          #ALW_ON          Open_Status       16#B490                               CH_OPEN_ALREADY        OPENCH_OS          COMREQ1[0]       0       65536                                       CLOSETOOPEN          OPENCH_FAIL        Open_Status       1                               CH_IS_OPEN        CH_IS_OPEN          CH_OPEN        READ Commreq<br/>   Tmr1.Q          CH_IS_OPEN          CH_OPEN_BIT          READCH_OS        READCH_OS          READCH_FAIL        Word 9 = Modbus memory type. 4=300000 Word 12 = VFD address. Read VFD PDO1 to 4   READCH_OS          8       0       8       15       0       0       3003                                                           COMREQ1        1       4       8       21       1       4       1                                                           COMREQ8        0                          Read_Status        READCH_OS          COMREQ1[0]       0       65536                                    READCH_FAIL        Read_Status       1                               READCH_DONE        VFD_Freq                             10.0                               SPEED_ACT        SET_SPEED       SPEED_ACT                               SPEED_DIFF        VFD_Status.X[00]          ENABLED        VFD_Status.X[01]          FAULT        VFD_Status.X[03]          INHIBITED        VFD_Status.X[04]          SVC_DUE        VFD_Status.X[05]          STDBY        VFD_Status.X[06]          READY        VFD_Status                          VFDBITS        VFD_Current                             10.0                               CURRENT_ACT        VFD_Torque                             10.0                               TORQUE_ACT        VFDBITS.X[8]                          FLT_CODE        Write Commreq<br/>   Tmr1.Q          READCH_DONE          CH_OPEN_BIT          WRITECH_OS        WRITECH_OS          WRITECH_FAIL        Write 4 Words to VFD from %R25,26,27,28   Word 9=16 for Write Multiple  reg. 400000 Word 12 = VFD address (192.168.1.5) . Write VFD PDI1 to 4, Start/Stop 1/0<br/>   WRITECH_OS          8       0       8       16       0       0       3004                                                           COMREQ1        1       16       8       25       1       4       1                                                           COMREQ8        0                          Write_Status        RUN          START_OS        START_OS          1                          VFD_COMMAND_WORD        STOP_FST          STOP_FAST_OS        STOP_FAST_OS          2                          VFD_COMMAND_WORD        RESET          RST_FLT_OS        RST_FLT_OS          5                          VFD_COMMAND_WORD        STOP_CST          STOP_CST_OS        STOP_CST_OS          8                          VFD_COMMAND_WORD        SET_SPEED       60.0                               SET_SPEED       10                                                     VFD_SPEED_OUTPUT        REV          VFD_SPEED_OUTPUT       -1                               VFD_SPEED_OUTPUT        SET_TORQUE       10.0                                                     Torque_Act        SET_RAMP_TIME       100.0                                                     RampTime        WRITECH_OS          COMREQ1[0]       0       65536                                    WRITECH_FAIL        Write_Status       1                               WRITECH_DONE        Close Commreq<br/>   CLOSECH          CH_OPEN_BIT          CLOSECH_OS        CLOSECH_OS          CLOSECH_FAIL        Close Channel 1   CLOSECH_OS          2       0       8       17       0       0       3001                                                           COMREQ1        1       0       0       0       0       0       0                                                        COMREQ8        CLOSECH_OS          COMREQ1[0]       0       65536                                    CLOSECH_FAIL        Close1_Stat       1                               CLOSECH_DONE     
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            FB                                                                                                                                                                                                                                                                          VFD Drive Parameter Read/Write Setup      Open Channel command      Read parameters of VFD      PARAMETER TO READ      Ethernet Module Address      Modbus/TCP Channel      IP Address of VFD 1st      IP Address of VFD 2nd      IP Address of VFD 3rd      IP Address of VFD 4th       Channel Open Status      Read of Parameter Done      Read Index for parameter      Read value of parameter       Scan time divide 2                                                                                                                                                                                                                                      Pointer Index Value      Pointer Parm Value      Read_Status      Pointer Index Write              THIS DEMO PROJECT MADE FOR USE WITH CPE100 PROCESSOR. TASK FOR COMMREQ = 65536 = TOP ETHERNET PORT ON THE CPE100   Please reserve %R0001 to %R00030 for UDFB use.<br/>   IP ADDRESS OF CPE100 = 192.168.1.100   IP ADDRESS OF VFD = 192.168.1.5   To use the VFD Modbus/TCP you must install a M40 Modbus/TCP option card in the VFD. Set the IP address with DHCP or software  "IP Config" from Anybus.COM   FIELDBUS CONTROL MUST BE ENABLED WITH PARAMETER P1-12 = 4:FIELDBUS MODE   COMMUNICATION LOSS PARAMETER MUST BE CONSIDERED,  P5-05 COULD BE SET TO = 0.0 SECONDS.   THIS WILL DISABLE TIMEOUT SHUTDOWN OF THE VFD   ************************************************************************************************************************************************************************************************************************************************************************************   UDFB SETTINGS   SETTINGS FOR INPUT DISCRETE NODES:  OPEN_CH = ON,  RD_PARMS = 1 TO READ 1 PARAMETER   SETTINGS FOR NUMERIC INPUT NODES:&nbsp;   EMA = ETHERNET MODULE ADDRESS   CH = CHANNEL FOR MODBUS/TCP COMMNICATIONS   IP_1 TO 4 = IP ADDRESS OF VFD   OUTPUT DATA IS EXPLAINED WITH DESCRIPTIONS   THIS UDFB WILL READ ALL 14 PARAMETERS IN GROUP 1 OF THE VFD AND PLACE THEM IN AN R_VALUE output node.   Check status of the Ethernet Module   EMA       12                                  CALC1        I00001       CALC1                               LAN_OK_BIT        EMA       15                                  I00001                               EM_OK_BIT        EMA       16                                  I00001                               CH_OPEN_BIT        Status bits from Ethernet LAN module at %Ixxxxx   OPEN_CH          LAN_OK_BIT          EM_OK_BIT          CH_OPEN_BIT          CLOSECH          OPENCH_OS        CLOSECH          CLOSETOOPEN        Open Channel Logic   OPENCH_OS          OPENCH_FAIL           CLOSETOOPEN          OPENCH_OS          8       0       8       14       0       0       3000                                                              COMREQ1        1       1       4       192       168       1       5                                                           COMREQ8        0                          Open_Status        CLOSETOOPEN          Open_Status       16#B490                               Ch_Open_Already        OPENCH_OS          COMREQ1[0]       0       65536                                       CLOSETOOPEN          OPENCH_FAIL        Open_Status       1                               CH_IS_OPEN        CH_OPEN_BIT          CH_OPEN        Write Commreq<br/>   RD_PARMS          CH_IS_OPEN          CH_OPEN_BIT          WRITECH_OS        RD_PARMS          CH_OPEN          0                             READ_404131        0                             Parm_To_Write        0                          Parm_To_Read        WriteNowRead          RD_P_DONE        WRITECH_OS          WRITECH_FAIL        Write 4 Words to VFD from %R25,26,27,28   Word 9=16 for Write Multiple  reg. 400000 Word 12 = VFD address (192.168.1.5) . Write VFD PDI1 to 4, Start/Stop 1/0<br/>   WRITECH_OS          8       0       8       16       0       0       3004                                                              COMREQ1        1       16       8       25       4131       1       1                                                           COMREQ8        0                          Write_Status        ReadDoneNowWriteOS          RD_PARMS          StartWrParmsToRead        RD_PARMS          0                          READ_404132        RD_PARMS          PARAMETER                             Parm_To_Write        SetWrParmsToRead        ReadDoneNowWriteOS          0                             Write_Status        StartWrParmsToRead          Parm_To_Write       942                               0                             Parm_To_Write        WritePToR_DoneSet        SetWrParmsToRead        Parm_To_Write                          Write_404131        StartWrParmsToRead          COMREQ1[0]       0       65536                                       ReadDoneNowWriteOS          WRITECH_FAIL        Write_Status       1                               WriteNowRead        READ Commreq<br/>   WriteNowRead          CH_IS_OPEN          CH_OPEN_BIT          READCH_OS        READCH_OS          READCH_FAIL        Word 9 = Modbus memory type. 4=300000 Word 12 = VFD address. Read VFD PDO1 to 4   READCH_OS          8       0       8       15       0       0       3003                                                              COMREQ1        1       3       8       21       4131       2       1                                                           COMREQ8        0                          Read_Status        WriteNowRead          WriteNowRead          StartRdParms        StartRdParms          WritePToR_DoneSet          WritePToR_DoneSet        RD_PARMS          Parm_To_Write                          Parm_To_Read        CH_OPEN_BIT          Parm_To_Read                             R_INDEX        READ_404132                          R_VALUE        RD_PARMS          CH_OPEN          Parm_To_Read                          READ_404131        READCH_OS          COMREQ1[0]       0       65536                                    READCH_FAIL        RD_PARMS          Read_Status       1                               RD_P_DONE        ReadDoneNowWriteOS        ReadDoneNowWriteOS          0                          Read_Status        Parm_To_Read       942                               0                             Parm_To_Read        ReadAllP_DoneSet        SetWrParmsToRead        Close Commreq<br/>   CLOSECH          CH_OPEN_BIT             CLOSECH_OS        OPEN_CH          CLOSECH_OS          CLOSECH_FAIL        Close Channel 1   CLOSECH_OS          2       0       8       17       0       0       3001                                                           COMREQ1        1       0       0       0       0       0       0                                                        COMREQ8        CLOSECH_OS          COMREQ1[0]       0       65536                                    CLOSECH_FAIL        CloseCH_Stat       1                               CLOSECH_DONE     
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            FB                                                                                                                                                                                                                                                                                  VFD Drive Parameter Write Setup      Open Channel command      Read parameters of VFD      PARAMETER TO WRITE           Ethernet Module Address      Modbus/TCP Channel      IP Address of VFD 1st      IP Address of VFD 2nd      IP Address of VFD 3rd      IP Address of VFD 4th       Channel Open Status      Write of Parameter Done      Write Index for parameter      Written value of parameter       Scan time divide 2                                                                                                                                                                                                                                           Pointer Index Value      Pointer Parm Value      Read_Status      Pointer Index Write              THIS DEMO PROJECT MADE FOR USE WITH CPE100 PROCESSOR. TASK FOR COMMREQ = 65536 = TOP ETHERNET PORT ON THE CPE100   Please reserve %R0001 to %R00030 for UDFB use.<br/>   IP ADDRESS OF CPE100 = 192.168.1.100   IP ADDRESS OF VFD = 192.168.1.5   To use the VFD Modbus/TCP you must install a M40 Modbus/TCP option card in the VFD. Set the IP address with DHCP or software  "IP Config" from Anybus.COM   FIELDBUS CONTROL MUST BE ENABLED WITH PARAMETER P1-12 = 4:FIELDBUS MODE   COMMUNICATION LOSS PARAMETER MUST BE CONSIDERED,  P5-05 COULD BE SET TO = 0.0 SECONDS.   THIS WILL DISABLE TIMEOUT SHUTDOWN OF THE VFD   ************************************************************************************************************************************************************************************************************************************************************************************   UDFB SETTINGS   SETTINGS FOR INPUT DISCRETE NODES:  OPEN_CH = ON,  WR_PARMS = 1 TO WRITE 1 PARAMETER   SETTINGS FOR NUMERIC INPUT NODES:&nbsp;   EMA = ETHERNET MODULE ADDRESS   CH = CHANNEL FOR MODBUS/TCP COMMNICATIONS   IP_1 TO 4 = IP ADDRESS OF VFD   OUTPUT DATA IS EXPLAINED WITH DESCRIPTIONS   THIS UDFB WILL WRITE 1 PARAMETER TO THE VFD AND PLACE IT IN THE W_VALUE output node.   Check status of the Ethernet Module   EMA       12                                  CALC1        I00001       CALC1                               LAN_OK_BIT        EMA       15                                  I00001                               EM_OK_BIT        EMA       16                                  I00001                               CH_OPEN_BIT        Status bits from Ethernet LAN module at %Ixxxxx   OPEN_CH          LAN_OK_BIT          EM_OK_BIT          CH_OPEN_BIT          CLOSECH          OPENCH_OS        CLOSECH          CLOSETOOPEN        Open Channel Logic   OPENCH_OS          OPENCH_FAIL           CLOSETOOPEN          OPENCH_OS          8       0       8       14       0       0       3000                                                              COMREQ1        1       1       4       192       168       1       5                                                           COMREQ8        0                          Open_Status        CLOSETOOPEN          Open_Status       16#B490                               Ch_Open_Already        OPENCH_OS          COMREQ1[0]       0       65536                                       CLOSETOOPEN          OPENCH_FAIL        Open_Status       1                               CH_IS_OPEN        CH_OPEN_BIT          CH_OPEN        Write Commreq<br/>   WR_PARMS          CH_IS_OPEN          CH_OPEN_BIT          WRITECH_OS        WR_PARMS          CH_OPEN          0                             READ_404131        0                             Parm_To_Write        0                          Parm_To_Read        WriteNowRead          WR_P_DONE        WRITECH_OS          WRITECH_FAIL        WR_PARMS          CH_OPEN          PARAMETER                             READ_404131        P_VALUE                          READ_404132        Write 4 Words to VFD from %R25,26,27,28   Word 9=16 for Write Multiple  reg. 400000 Word 12 = VFD address (192.168.1.5) . Write VFD PDI1 to 4, Start/Stop 1/0<br/>   WRITECH_OS          8       0       8       16       0       0       3004                                                              COMREQ1        1       16       8       25       4131       2       1                                                           COMREQ8        0                          Write_Status        ReadDoneNowWriteOS          WR_PARMS          StartWrParmsToRead        WR_PARMS          PARAMETER                          READ_404132        WR_PARMS          PARAMETER                             Parm_To_Write        SetWrParmsToRead        ReadDoneNowWriteOS          0                             Write_Status        StartWrParmsToRead          Parm_To_Write       942                               0                             Parm_To_Write        WritePToR_DoneSet        SetWrParmsToRead        Parm_To_Write                             Write_404131        P_VALUE                          R00026        StartWrParmsToRead          COMREQ1[0]       0       65536                                       ReadDoneNowWriteOS          WRITECH_FAIL        Write_Status       1                               WriteNowRead        READ Commreq<br/>   WriteNowRead          CH_IS_OPEN          CH_OPEN_BIT          READCH_OS        READCH_OS          READCH_FAIL        Word 9 = Modbus memory type. 4=300000 Word 12 = VFD address. Read VFD PDO1 to 4   READCH_OS          8       0       8       15       0       0       3003                                                              COMREQ1        1       3       8       21       4131       2       1                                                           COMREQ8        0                          Read_Status        WriteNowRead          WriteNowRead          StartRdParms        StartRdParms          WritePToR_DoneSet          WritePToR_DoneSet        WR_PARMS          Parm_To_Write                          Parm_To_Read        CH_OPEN_BIT          Parm_To_Read                             W_INDEX        READ_404132                          W_VALUE        WR_PARMS          CH_OPEN          PARAMETER                             READ_404131        P_VALUE                          READ_404132        READCH_OS          COMREQ1[0]       0       65536                                    READCH_FAIL        WR_PARMS          Read_Status       1                               WR_P_DONE        ReadDoneNowWriteOS        ReadDoneNowWriteOS          0                          Read_Status        Parm_To_Read       942                               0                             Parm_To_Read        ReadAllP_DoneSet        SetWrParmsToRead        Close Commreq<br/>   CLOSECH          CH_OPEN_BIT             CLOSECH_OS        OPEN_CH          CLOSECH_OS          CLOSECH_FAIL        Close Channel 1   CLOSECH_OS          2       0       8       17       0       0       3001                                                           COMREQ1        1       0       0       0       0       0       0                                                        COMREQ8        CLOSECH_OS          COMREQ1[0]       0       65536                                    CLOSECH_FAIL        CloseCH_Stat       1                               CLOSECH_DONE     
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            FB                                                                                                                                                                                                                                                                    VFD Drive Parameter Read/Write Setup      Open Channel command      Read parameters of VFD      Ethernet Module Address      Modbus/TCP Channel      IP Address of VFD 1st      IP Address of VFD 2nd      IP Address of VFD 3rd      IP Address of VFD 4th       Channel Open Status      Read Index for parameter      Read value of parameter        Read array of Group 1 Parameters       Scan time divide 2                                                                                                                                                                                                                                      Pointer Index Value      Pointer Parm Value      Read_Status      Pointer Index Write              THIS DEMO PROJECT MADE FOR USE WITH CPE100 PROCESSOR. TASK FOR COMMREQ = 65536 = TOP ETHERNET PORT ON THE CPE100   Please reserve %R0001 to %R00030 for UDFB use.<br/>   IP ADDRESS OF CPE100 = 192.168.1.100   IP ADDRESS OF VFD = 192.168.1.5   To use the VFD Modbus/TCP you must install a M40 Modbus/TCP option card in the VFD. Set the IP address with DHCP or software  "IP Config" from Anybus.COM   FIELDBUS CONTROL MUST BE ENABLED WITH PARAMETER P1-12 = 4:FIELDBUS MODE   COMMUNICATION LOSS PARAMETER MUST BE CONSIDERED,  P5-05 COULD BE SET TO = 0.0 SECONDS.   THIS WILL DISABLE TIMEOUT SHUTDOWN OF THE VFD   ************************************************************************************************************************************************************************************************************************************************************************************   UDFB SETTINGS   SETTINGS FOR INPUT DISCRETE NODES:  OPEN_CH = ON,  RD_PARMS = 1 TO READ GROUP 1 PARAMETERS   SETTINGS FOR NUMERIC INPUT NODES:&nbsp;   EMA = ETHERNET MODULE ADDRESS   CH = CHANNEL FOR MODBUS/TCP COMMNICATIONS   IP_1 TO 4 = IP ADDRESS OF VFD   OUTPUT DATA IS EXPLAINED WITH DESCRIPTIONS   THIS UDFB WILL READ ALL 14 PARAMETERS IN GROUP 1 OF THE VFD AND PLACE THEM IN AN ARRAY  "RD_ARRAY"   Check status of the Ethernet Module   EMA       12                                  CALC1        I00001       CALC1                               LAN_OK_BIT        EMA       15                                  I00001                               EM_OK_BIT        EMA       16                                  I00001                               CH_OPEN_BIT        Status bits from Ethernet LAN module at %Ixxxxx   OPEN_CH          LAN_OK_BIT          EM_OK_BIT          CH_OPEN_BIT          CLOSECH          OPENCH_OS        CLOSECH          CLOSETOOPEN        Open Channel Logic   OPENCH_OS          OPENCH_FAIL           CLOSETOOPEN          OPENCH_OS          8       0       8       14       0       0       3000                                                              COMREQ1        1       1       4       192       168       1       5                                                           COMREQ8        0                          Open_Status        CLOSETOOPEN          Open_Status       16#B490                               Ch_Open_Already        OPENCH_OS          COMREQ1[0]       0       65536                                       CLOSETOOPEN          OPENCH_FAIL        Open_Status       1                               CH_IS_OPEN        CH_OPEN_BIT          CH_OPEN        Write Commreq<br/>   RD_PARMS          CH_IS_OPEN          CH_OPEN_BIT          WRITECH_OS        WRITECH_OS          WRITECH_FAIL        Write 4 Words to VFD from %R25,26,27,28   Word 9=16 for Write Multiple  reg. 400000 Word 12 = VFD address (192.168.1.5) . Write VFD PDI1 to 4, Start/Stop 1/0<br/>   WRITECH_OS          8       0       8       16       0       0       3004                                                              COMREQ1        1       16       8       25       4131       1       1                                                           COMREQ8        0                          Write_Status        ReadDoneNowWriteOS          RD_PARMS          StartWrParmsToRead        StartWrParmsToRead          101                             Parm_To_Write        SetWrParmsToRead        Parm_To_Write                          Write_404131        ReadDoneNowWriteOS          0                             Write_Status        StartWrParmsToRead          StartWrParmsToRead          COMREQ1[0]       0       65536                                       ReadDoneNowWriteOS          WRITECH_FAIL        Write_Status       1                               WriteNowRead        Parm_To_Write       115                               101                             Parm_To_Write        WritePToR_DoneSet        SetWrParmsToRead        READ Commreq<br/>   WriteNowRead          CH_IS_OPEN          CH_OPEN_BIT          READCH_OS        READCH_OS          READCH_FAIL        Word 9 = Modbus memory type. 4=300000 Word 12 = VFD address. Read VFD PDO1 to 4   READCH_OS          8       0       8       15       0       0       3003                                                              COMREQ1        1       3       8       21       4131       2       1                                                           COMREQ8        0                          Read_Status        WriteNowRead          WriteNowRead          StartRdParms        StartRdParms          WritePToR_DoneSet          WritePToR_DoneSet        Parm_To_Write                          Parm_To_Read        WriteNowRead          Parm_To_Read       101                                                        ArrayPtr        StartRdParms        Parm_To_Read                             R_INDEX        READ_404132                          R_VALUE        Parm_To_Read                          READ_404131        READCH_OS          COMREQ1[0]       0       65536                                       WriteNowRead          READCH_FAIL        RD_PARMS          Read_Status       1                               ReadDoneNowWriteOS        ReadDoneNowWriteOS          0                          Read_Status        ReadDoneNowWriteOS          Array[000]       ArrayPtr       R_VALUE                                 Array[000]                          RD_ARRAY        Parm_To_Read       114                               101                             Parm_To_Read        ReadAllP_DoneSet        SetWrParmsToRead        ReadAllP_DoneSet          0                          ArrayPtr        ReadDoneNowWriteOS          Parm_To_Write       1                               Parm_To_Write        Close Commreq<br/>   CLOSECH          CH_OPEN_BIT             CLOSECH_OS        OPEN_CH          CLOSECH_OS          CLOSECH_FAIL        Close Channel 1   CLOSECH_OS          2       0       8       17       0       0       3001                                                           COMREQ1        1       0       0       0       0       0       0                                                        COMREQ8        CLOSECH_OS          COMREQ1[0]       0       65536                                    CLOSECH_FAIL        CloseCH_Stat       1                               CLOSECH_DONE     
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BLUETOOTH USB AND SERIAL CABLE (Note7)

Communications to the VFD

Bluetooth BLE Connection

You can use the internal (built in) or external (USB) type Bluetooth BLE ports for your PC.

1. Onthe VFD plug the Bluetooth BLE USB Stick (typical part number IC866-BLUE) into the
Serial port (not the RJ-45 LAN network port) and turn on power to the VFD.
After a few seconds you should see the green, red, and blue LEDs similar to the picture
below:

Figure 48: Bluetooth BLE USB Stick

2. Start the Emerson PACMotion VFD Studio program.
3. Goto Tools-Select Communications Device menu.

4, Select the connection type = BluetoothStick (BLE).
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5. Select the BLE Interface = Integrated Bluetooth LE.
e This will be the typical built-in “Integrated Bluetooth LE” Bluetooth of your laptop.

Figure 49: Communication Settings

Communication Settings >
Select the connection type |Bluet|:-crth5tick (BLE) bt |
Select a BLE interface ntegrated Bluetooth LE ~

LI Show All Serial Ports

Scanned Device List: —= Scan
Please ensure that Bluetooth on your PC is enabled.

Public: d8:80:39:fd:ce:79
BluetoothStick £2C2B 019C RSSI: -83dBm L

6. Ifyou need toinstall an external Bluetooth device such as Bluetooth BLE USB Dongle be
sure to use a “BLE” (Bluetooth Low Energy) device. A regular Bluetooth device will not
work. One BLE tested device would be a BlueGiga part number BLED112-V1. When the
driver for this USB device is installed it should be assigned to an available COM port and be

selectable as seen below:

Figure 50: BLE Option

E@] Communication Settings il

Select the connection type lBIuetoothStick (BLE) > ]

Select a BLE interface l(COMlD) Bluegiga Bluetooth Low Energy ~ |

|| Show All Serial Ports

Scanned Device List: Scan

Please ensure that Bluetooth on your PC is enabled.

Integrated Bluetooth Low Energy (BLE) support requires Windows 10 version 1709 or later. Please
select the required COM port to communicate via the Bluetooth dongle.
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7. Click the Scan button.
You should see the VFD “BluetoothStick” USB device in the list such as below:

Figure 51: VFD BlutoothStick Displayed in List

Public: d&:80:30:fd:ce:T9
BluetoothStick #2C28 019C RSSE -83dBm L

8. Click the small box to Select the VFD BluetoothStick device for connection.
9. Click the Connect button to connect to the Bluetooth Device.

10. Click the “Scan Drive Network” button (Allow a few seconds for the scan to complete).

This should find the VFD and transfer parameters from the VFD to the Studio.

In factory default mode you will only see Group 1 Tab with parameters (rows) for the VFD.

Figure 52: Group 1 Tab

Emerson PACMotion VFD Studio (Pre-release) — [m] x
File Tools Parameters Help Drive Firmware: V2.50
| LoH-0mANAAE
‘ Group 1 ‘
¥ Drives in Network L
s —— O S S N CTN (T
a 23_0\/ il _U._?5|(W P1-01  Maximum Frequency / Speed Limit ~ 60.0 Hz 00..2500F 500 Hz v =]
L 2 P1-02  Minimum Frequency / Speed Limit 0.0 Hz 00..60.0 Hz 0.0Hz o
P1-03  Acceleration Ramp Time 50s 0.00.600s 50s =
P1-04  Deceleration Ramp Time 50¢ 0.00..600s 50s L
P1-05  Stop Mode Select 0: Ramp to Stop = 0: Ramp to Stop ¥
P1-06  Energy Optimiser 0: Disable =l 0: Disable <
P1-07  Motor Rated Voltage 230V 0,20..250Vv 230V Ll
P1-08  Motor Rated Current 43A 04..43A 43A =
P1-09  Motor Rated Frequency 50 Hz 10..500Hz 50 Hz ol
P1-10 Motor Rated Speed 0 rpm 0,200..3000 0 rpm 7
Offline Mode P1-11  V/F Mode Voltage Boost 25% Auto, 0..30. 25% o
Rescan Drive Network P1-12  Primary Command Source Select 4: Fieldbus Control (Moc |7 0: Terminal Mod |+
Real-Time Edit Mode P1-13  Digital Inputs Function Select 1: [Stop/Run] [Fwd/Rev] [S |7 1: [Stop/Run] [ [~
Network ScanLimit: |8 =~ || P1-14  Extended Menu Access Code 0 0..30000 0 v
=
Selected Communication Device: BluetoothStick (BLE)

11. Click on the variable number in the “Value” Column for P1-14 Extended Menu Access
Code.

12. Change the value to 201 and then press enter to accept the value.
You should see more Parameter tabs now (Group 0 to Group 9).
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Figure 53: Parameter Tabs

@ Emerson PACMotion VFD Studio (Pre-release) - O *
File Tools Parameters Help Drive Firmware: V2.50
| e 4-00ANA-dd
| Groupo | Group1 | Group2 | Group3 | Group4 | Group5 | Group6 | Group7 | Group8 | Growpe |
ﬁ Drives in Network [
e — O e oS o C
23_0\/ 1 0. P1-01  Maximum Frequency / Speed Limit ~ 60.0 Hz 00..2500F 500 Hz | =
01 Drive Dere P1-02  Minimum Frequency / Speed Limit 0.0 Hz 00..600Hz 0.0Hz ~r
P1-03  Acceleration Ramp Time 50s 000..600s 50s o
P1-04  Deceleration Ramp Time 50s 000..600s 50s |
P1-05  Stop Mode Select 0: Ramp to Stop = 0: Ramp to Stop ¥
P1-06  Energy Optimiser 0: Disable =l 0: Disable |
P1-07  Motor Rated Voltage 230V 0,20..250V 230V |
P1-08  Motor Rated Current 434 04..434 434 =
P1-08  Motor Rated Frequency 50 Hz 10..500Hz 50Hz =
P1-10  Motor Rated Speed 0 rpm 0,200...300C 0 rpm ]
Offline Mode P1-11  V/F Mode Voltage Boost 25% Auto, 0..30, 25% o+
Rescan Drive Network P1-12  Primary Command Source Select 4: Fieldbus Control (Mod |x| 0: Terminal Mod |+
| FReal-TimeEditMode || py43  pigital Inputs Function Select 1: [Stop/Run] [Fwd/Rev] [S [~ 1: [Stop/Run] [y [
Network ScanLimit: |8 || p1.14  Eitended Menu Access Code 201 0..30000 0 g

Selected Communication Device: BluetoothStick (BLE)

13. Save these parameters to your PC for future use by clicking “File-Save Parameter Set As....”

14. Press and hold the Red Lock button on the USB for aprox 3 seconds (until the yellow LEDs
stop flashing).
This will unlock the USB.

After a few seconds you should see the green, (no red), and blue LEDs similar to the picture
below:

Figure 54: Bluetooth BLE LEDs

Notice on the USB the 2 Green arrows (R/W) appear and the Red Lock disappears.

15. Select Parameters-Transfer Parameter Set to Drive
Allow a few seconds for the data to finish transferring from PC to VFD.
On the VFD Display you will see: “Parameters Written Successfully” for a few seconds.
This is how you would restore parameters in the VFD.

VFD Faceplate Parameter Access
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16. Call up the VFD Parameter list with the VFD keypad.

Press and hold the Navigate key > 2 seconds.

Figure 55: Navigate Key

You should see the parameters on the VFD faceplate display.
You can press the up and down Arrow Buttons to look at the various parameters.
Press the Navigate key once quickly to see the value of the parameter selected.

VFD Suite Real-Time Edit and Drive Monitor Tool
17. Click Real-Time Edit Mode button to enable Real-Time mode.

18. Scroll down to the Parameter P0-65 “Drive Life Time” row and select the box in the Refresh
Column.
You should see dynamic data updating in the Value Column.

19. Choose File-Save Parameter Set as your backup copy of the Real-Time parameters.

To select the Drive Monitor Tool, you must briefly leave the Real-Time Edit mode.
20. Click Disable Real-Time Edit.

21. Click Tools-Drive Monitor Tool.
22. Click the Enable Real-Time Monitor button.

23. Inthe “Local” column select the box for the VFD on your list.
You should see Live data on the Monitor Screen.

Figure 56: Local Column

() Emerson PACMation VFD Studio (Pre-release) - o X

File Tools Help Drive Firmware: V2,50
[ 282
.i Drives in Network
rget Motor Speed Drive Status | Motor Speed | Motor Current | Motor Power | Heatsink Temperature | Control Mode | Digital Input Status | 1st Analog Input ~ | Estimated Rotor Speed
i 230V 1~ 0.75kW &

N:01 Drive Description [s0 | bz ¥l Stopped 00Hz 00A 0.00 kW 27°¢ Bipolar-Keypad DI 1-5:10000 00% 00Hz

Disable Real-Time Monitor

@ Communicating with drive - BluetoothStick (BLE)

24. Start the Drive by pressing the green “Start The Motor” button (motor will RUN if
permissives are true).

25. Enter a “Target Motor Speed” to Run the Drive.
26. Press the button again to Reverse the Motor.

27. Stop the Motor when finished.
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28. Disable the Real-Time Monitor when finished.

VFD Real-Time Edit and Drive Monitor Tool

To use the Scope and Data Logging Tool you must leave the Real-Time Edit mode.
29. Click Disable Real-Time Edit.

30. Click Tools-Scope/Data Logger
Figure 57: Scope|Data Logger

O Emerson PACMotion VFD Studio (Pre-release)

File Parameters Help
|E Select Communication Device
l— Language Selection ]
& |§| Parameter
n |§| Drive Monitor Tool |

Arrme T

fi

| Scope/Data Logger |

M

31. Choose the Channel 1 and 2 data similar to below and then Click the START Button to
Capture Data.
(Fieldbus Speed Ref (Hz) and Master Speed Ref (Hz))

FS2 VFD
230V 1~ 0.75kW
N:01 Drive Description

|Master Speed Ref (Hz)

O Ernerson PACMotion VFD Studio (Pre-release) — O x
File Tools Help Drive Firmware: V2.50
0= ] [ ] &= S
| AEr-EE N
" 1=
¥ Drives in Network |Fieldbus Speed Ref (Hz) =17

Start

\#) Automatic Time Scaling
) Manual

L Log to File

Offline Mode
Rescan Drive Network
Network Scan Limit: |8 =

Zoom Interval 9.325

Selected Communication Device: BluetoothStick (BLE)

Capture Mode: |Continuous Run =

32. Click the STOP Button to stop the capture.

33. Choose File-Save Scope Data to keep the Captured information.
This can also be saved as a CSV file type for analysis.
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Serial RS-485 Communications to the VFD

1. Make sure your PC supports an open USB port and plug in the USB-to-Serial device
(typical part number IC855-CABL-USB485).

This is wired to connect to the Optibus pins (4 and 5) of the VFD serial.

Figure 58: USB-to-Serial Devices

CAN-
& DE L LM L CAN+
0e00e -
0 Valts
Optibus / Remate Keypod /' PC Connecllon
Oiphbus / Remote Keypad / PC Connecfion +
() | r bl
BEE -RSA4B5 [Modbus RTU)
& +R5485 |Madbus RTU)
It Warning:
L This Is not an Ethernat connection. Do not connect
i |22§229905999 direcily to an Ethernat part
i Warning:
—h— When using Madbus RTU or CAMopen, ensure that
LN fhe OV =ignal {T3) 1s also vsed to avold comms arrars
O0®® 000 _I_l_l_l_ and potentially domaging commen mede vollages.

Your PC should recognize the USB device and assign a COM port.
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2. C(Click Tools - Select Communications Device.

Figure 59: Select Communication Device

Emerson PACMotion VFD Studio

File | Toels | Parameters Help

| Select Communication Device “

3. Choose the “Wired Serial Interface (RS485/RS232)” and the appropriate COMx port
number.

Figure 60: Connection Type

Communication Settings X
Select the connection type |Wired Serial Interface (R5485/R5232) - |
Select a serial port |[COM3]| USB Senal Port - |

(COMT) Communications Port
(COM3) USB Serial Port
Refresh
Connect | Cancel | ‘

4. Click the “Connect” Button.

You should be able to Scan the Drive Network now and perform any of the functions in the
above document as you did with the Bluetooth USB device.

Supporting Files

Figure 61: VFD Demo Case

3

VFD_S2_230V_0.75k
W_V2.50_DemoCase

Right-click the icon to Copy the file.
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       1
       6
       0
       true
       0
    
     
       1
       7
       230
       V
       250
       20
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       1
       8
       4
       A
       43
       4
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       1
       9
       60
       Hz
       500
       10
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       1
       10
       1600
       rpm
       3600
       240
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       1
       11
       25
       %
       300
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       1
       12
       4
       true
       0
    
     
       1
       13
       1
       true
       0
    
     
       1
       14
       201
       
       30000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       1
       15
       0
       
       30000
       -30000
       AA==
       AA==
       true
       true
       false
       PLC Reserved Parameter
       0
       0
    
     
       1
       16
       0
       
       30000
       -30000
       AA==
       AA==
       true
       true
       false
       PLC Reserved Parameter
       0
       0
    
     
       1
       17
       0
       
       30000
       -30000
       AA==
       AA==
       true
       true
       false
       PLC Reserved Parameter
       0
       0
    
     
       1
       18
       0
       
       30000
       -30000
       AA==
       AA==
       true
       true
       false
       PLC Reserved Parameter
       0
       0
    
     
       1
       19
       0
       
       30000
       -30000
       AA==
       AA==
       true
       true
       false
       PLC Reserved Parameter
       0
       0
    
     
       1
       20
       0
       
       30000
       -30000
       AA==
       AA==
       true
       true
       false
       PLC Reserved Parameter
       0
       0
    
     
       1
       21
       0
       
       30000
       -30000
       AA==
       AA==
       true
       true
       false
       PLC Reserved Parameter
       0
       0
    
     
       1
       22
       0
       
       30000
       -30000
       AA==
       AA==
       true
       true
       false
       PLC Reserved Parameter
       0
       0
    
     
       1
       23
       0
       
       30000
       -30000
       AA==
       AA==
       true
       true
       false
       PLC Reserved Parameter
       0
       0
    
     
       1
       24
       0
       
       30000
       -30000
       AA==
       AA==
       true
       true
       false
       PLC Reserved Parameter
       0
       0
    
     
       2
       1
       300
       rpm
       3600
       -3600
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       2
       2
       600
       rpm
       3600
       -3600
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       2
       3
       1500
       rpm
       3600
       -3600
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       2
       4
       3600
       rpm
       3600
       -3600
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       2
       5
       0
       rpm
       3600
       -3600
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       2
       6
       0
       rpm
       3600
       -3600
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       2
       7
       0
       rpm
       3600
       -3600
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       2
       8
       0
       rpm
       3600
       -3600
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       2
       9
       0
       rpm
       3600
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       2
       10
       0
       rpm
       3600
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       2
       11
       8
       true
       0
    
     
       2
       12
       0
       true
       0
    
     
       2
       13
       0
       true
       0
    
     
       2
       14
       0
       true
       0
    
     
       2
       15
       1
       true
       0
    
     
       2
       16
       1000
       %
       2000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       2
       17
       0
       %
       1000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       2
       18
       0
       true
       0
    
     
       2
       19
       1000
       %
       2000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       2
       20
       0
       %
       1000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       2
       21
       0
       
       30000
       -30000
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       2
       22
       0
       true
       0
    
     
       2
       23
       2
       s
       600
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       2
       24
       1
       true
       0
    
     
       2
       25
       0
       s
       24000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       2
       26
       0
       true
       0
    
     
       2
       27
       0
       s
       2500
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       2
       28
       0
       true
       0
    
     
       2
       29
       1000
       %
       5000
       -5000
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       2
       30
       0
       true
       0
    
     
       2
       31
       1000
       %
       20000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       2
       32
       0
       %
       5000
       -5000
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       2
       33
       0
       true
       0
    
     
       2
       34
       1000
       %
       20000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       2
       35
       0
       %
       5000
       -5000
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       2
       36
       1
       true
       0
    
     
       2
       37
       1
       true
       0
    
     
       2
       38
       0
       true
       0
    
     
       2
       39
       0
       true
       0
    
     
       2
       40
       101
       
       9999
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       3
       1
       10
       
       300
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       3
       2
       10
       s
       300
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       3
       3
       0
       s
       100
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       3
       4
       0
       true
       0
    
     
       3
       5
       0
       true
       0
    
     
       3
       6
       0
       %
       1000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       3
       7
       1000
       %
       1000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       3
       8
       0
       %
       1000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       3
       9
       0
       true
       0
    
     
       3
       10
       0
       true
       0
    
     
       3
       11
       0
       %
       250
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       3
       12
       0
       
       50000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       3
       13
       50
       %
       1000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       3
       18
       0
       true
       0
    
     
       4
       1
       2
       true
       0
    
     
       4
       2
       0
       true
       0
    
     
       4
       3
       500
       %
       4000
       1
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       4
       4
       50
       s
       2000
       10
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       4
       5
       78
       
       99
       50
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       4
       6
       0
       true
       0
    
     
       4
       7
       1500
       %
       5000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       4
       8
       0
       %
       1500
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       4
       9
       1000
       %
       5000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       4
       10
       0
       %
       1000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       4
       11
       0
       %
       1000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       4
       12
       1
       true
       0
    
     
       4
       13
       0
       true
       0
    
     
       4
       14
       0
       true
       0
    
     
       4
       15
       0
       true
       0
    
     
       5
       1
       1
       
       63
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       5
       2
       2
       true
       0
    
     
       5
       3
       4
       true
       0
    
     
       5
       4
       0
       true
       0
    
     
       5
       5
       10
       s
       50
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       5
       6
       0
       true
       0
    
     
       5
       7
       0
       true
       0
    
     
       5
       8
       0
       true
       0
    
     
       5
       12
       0
       true
       0
    
     
       5
       13
       0
       true
       0
    
     
       5
       14
       0
       true
       0
    
     
       5
       15
       0
       
       16
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       5
       16
       0
       
       247
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       6
       1
       0
       true
       0
    
     
       6
       2
       0
       true
       0
    
     
       6
       3
       20
       s
       60
       1
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       6
       4
       3
       %
       250
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       6
       5
       0
       true
       0
    
     
       6
       6
       0
       
       65535
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       6
       7
       50
       %
       1000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       6
       8
       0
       kHz
       20
       5
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       6
       9
       0
       %
       250
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       6
       10
       0
       true
       0
    
     
       6
       11
       0
       s
       2500
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       6
       12
       0
       s
       2500
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       6
       13
       2
       s
       50
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       6
       14
       3
       s
       50
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       6
       15
       80
       %
       2000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       6
       16
       50
       s
       250
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       6
       17
       0
       s
       250
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       6
       18
       0
       %
       1000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       6
       19
       100
       Ohm
       200
       25
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       6
       20
       20
       kW
       20000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       6
       21
       20
       %
       200
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       6
       22
       0
       true
       0
    
     
       6
       23
       0
       true
       0
    
     
       6
       24
       0
       Hours
       60000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       6
       25
       0
       true
       0
    
     
       6
       26
       1000
       %
       5000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       6
       27
       0
       %
       5000
       -5000
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       6
       28
       0
       
       200
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       6
       29
       0
       true
       0
    
     
       6
       30
       201
       
       9999
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       7
       1
       57675
       Ohm
       65535
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       7
       2
       3000
       Ohm
       65535
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       7
       3
       1800
       H
       10000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       7
       4
       1
       A
       3
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       7
       5
       100
       
       250
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       7
       6
       1800
       H
       10000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       7
       7
       0
       true
       0
    
     
       7
       8
       0
       true
       0
    
     
       7
       9
       50
       %
       1000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       7
       10
       10
       
       600
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       7
       11
       150
       
       500
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       7
       12
       30
       ms
       5000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       7
       13
       0
       %
       4000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       7
       14
       0
       %
       1000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       7
       15
       0
       %
       500
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       7
       16
       0
       true
       0
    
     
       7
       17
       10
       
       100
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       7
       18
       0
       true
       0
    
     
       7
       19
       0
       true
       0
    
     
       8
       1
       500
       s
       60000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       8
       2
       0
       rpm
       3600
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       8
       3
       500
       s
       60000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       8
       4
       0
       rpm
       3600
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       8
       5
       500
       s
       60000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       8
       6
       0
       rpm
       3600
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       8
       7
       500
       s
       60000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       8
       8
       0
       rpm
       3600
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       8
       9
       500
       s
       60000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       8
       10
       0
       rpm
       3600
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       8
       11
       500
       s
       60000
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       8
       12
       0
       rpm
       3600
       0
       AA==
       AA==
       true
       false
       false
       0
       0
    
     
       8
       13
       0
       true
       0
    
     
       9
       1
       1
       true
       0
    
     
       9
       2
       0
       true
       0
    
     
       9
       3
       1
       true
       0
    
     
       9
       4
       0
       true
       0
    
     
       9
       5
       0
       true
       0
    
     
       9
       6
       2
       true
       0
    
     
       9
       7
       1
       true
       0
    
     
       9
       8
       0
       true
       0
    
     
       9
       9
       0
       true
       0
    
     
       9
       10
       6
       true
       0
    
     
       9
       11
       2
       true
       0
    
     
       9
       12
       0
       true
       0
    
     
       9
       13
       0
       true
       0
    
     
       9
       14
       0
       true
       0
    
     
       9
       15
       0
       true
       0
    
     
       9
       16
       0
       true
       0
    
     
       9
       17
       0
       true
       0
    
     
       9
       18
       3
       true
       0
    
     
       9
       19
       0
       true
       0
    
     
       9
       20
       0
       true
       0
    
     
       9
       21
       5
       true
       0
    
     
       9
       22
       0
       true
       0
    
     
       9
       23
       0
       true
       0
    
     
       9
       24
       0
       true
       0
    
     
       9
       25
       0
       true
       0
    
     
       9
       26
       0
       true
       0
    
     
       9
       27
       0
       true
       0
    
     
       9
       28
       0
       true
       0
    
     
       9
       29
       0
       true
       0
    
     
       9
       30
       0
       true
       0
    
     
       9
       31
       0
       true
       0
    
     
       9
       32
       0
       true
       0
    
     
       9
       33
       0
       true
       0
    
     
       9
       34
       0
       true
       0
    
     
       9
       35
       0
       true
       0
    
     
       9
       36
       0
       true
       0
    
     
       9
       37
       0
       true
       0
    
     
       9
       38
       0
       true
       0
    
     
       9
       39
       0
       true
       0
    
     
       9
       40
       0
       true
       0
    
     
       9
       41
       0
       true
       0
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PACMotion VFD Fieldbus Option Modules
and Setup (nores)

MobBuUS|TCP FIELDBUS OPTION MODULE

Option
Module

1C866- Modbus TCP Option
OoC-M Card for VFD

The Modbus/TCP option card permits the PACMotion Drive to connect to a Modbus/TCP
network.

[A] (B]

Figure 63: RJ45 Connectors &

Network Activity LEDs,
Figure 62: Modbus/TCP Option Card Modbus/TCP Option Card
[1] LED: NS [A]  [LED: Activity
[2] RJ45: P1 [B] LED: Link
[3] Labeling: Modbus/TCP
[4] RJ45: P2
[5] LED: MS
Bus Specific Technical Data
Baud rate 10/100 Mbaud in full duplex mode

Connection technology 2 xR|45
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Hardware Insertion and Removal

Remove power from the VFD. Using a TO9 driver bit, backout the option module 2 screws
approximately 4 or 5 turns each. This should allow the locking tabs to retract to a flat
position. Insert the module into the VFD fieldbus option module cage and gently press it
into place. Secure the T09 screws until they touch the module. . This will engage the
locking tabs to hold it in place. Do not over tighten .

Note: If the T09 screws are not backed out first the module will not insert/remove
properly.

To remove the option module remove power from the VFD. Using a T09 driver bit backout
the option module 2 screws approximately 4 or 5 turns each. Gently pull the module out
by pulling on teh 2 screws.

IP Address Setup

The IP address of the Modbus/TCP module is set with a DHCP Server or with the
IPCONFIGTOOL software from Anybus.

Start-Up and Operation

Modbus/TCP

Parameter setting | P1-12 =4 (Fieldbus)
P1-14=101 (Extended parameter description)

IP address The basic setting of the option card is the DHC protocol. To establish
communication with the network, set the IP address using the
"Anybus IPconfig" software. The freeware is available at
www.anybus.com.

Bus structure You can use the integrated Ethernet switch to achieve line topologies
known from the fieldbus technology. Other bus topologies, such as
star or tree, are also possible. Ring topologies are not supported.

LEDs

The Modbus/TCP option card has two LEDs, designated per Figure 62 as:
e NS for Network Status and
e MS for Module Status.
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Network Status LED

Status Explanation
Off No supply voltage available.
Lights up green Connection established, communication available.

Flashing green

Connection established, communication not available.

Lights up red IP address is set to 0.0.0.0.
Flashing red Communication timeout.
Module Status LED
Status Explanation
Off No supply voltage available.
Lights up green Ethernet connection established, communication not
available.
Lights up red Option card fault.
Flashing red IP conflict.

Modbus TCP Data Exchange

Modbus TCP process data is exchange utilizing the same format as described in section
9.1.1 Structure and Settings of Process Data Words. The mapping to Modbus TCP
Registers is shown below.

Reference Word Modbus TCP Register*
PO1 300001
PO2 300002
PO3 300003
PO4 300004
P11 400001
PI2 400002
P13 400003
P14 400004

4Modbus Clients may address the first Modbus register as register 300001/400001. This assumes an address offset starting at 1. For
Clients that use zero based addressing just subtract 1.
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Modbus TCP Connection Timeout

The VFD Modbus TCP interface allows the user to set the “Communication Loss Timeout”
and “Communication Loss Action” values. These parameters are at addresses P5-05 and
P5-06 respectively. The Timeout units are 1=0.1 sec and the range is from 0.0 (disable) to
5.0 seconds.

Drive Parameter Access — Direct Address Method

The Modbus Interface allows the user to read/write directly the drive parameters. To
perform this function, the user can directly access the parameter. Simply add the 3-digit
parameter number to the Modbus offset of 400000.

For example:

Read parameter P1-01 (Maximum Frequency), perform the following

Read Modbus TCP Register 400101 value (scaling in 0.1 Hz).

Write parameter P1-01 (Maximum Frequency) = 60.0 Hz, perform the following
Write to Modbus TCP Register 400101 value = 600 (scaling in 0.1 Hz)

Drive Parameter Access - Indirect Address Method

The Modbus Interface allows the user to read/write indirectly the drive parameters. To do
this you must use an Index number (Pointer) to point to the Parameter (Value) you want to
access. The Index is at Modbus Address 404131. You must also use the next address
404132 to Read or Write the data desired.

EXAMPLE: Given that the Index pointer = Addr. 404131 and Index Value = Addr. 404132

Read parameter P1-01 (Maximum Speed), perform the following:

Write to Modbus TCP Register 404131 a value = 101 <- Code for P1-01 (reference table)

*Read from Modbus TCP Register 404132 value = Parameter Value in P1-01

*P2-39 Lock/Unlock = will not affect this R/W of Parameters

To Write to P1-01 01 (Maximum Speed) and set it to 1800 rpm, perform the following:

Write to Modbus TCP Register 404131 value = 101 (This moves P1-01 current value into
404132)

**Write to Modbus TCP Register 404132 with the New value = 3600 (scaling in .5 rpm)
eg.6=0.1Hz

**P1-12 must be = 4 for Write capability into a Parameter. This could be done on the VFD
faceplate or with the PACMotion VFD Suite.
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PROFINET FIELDBUS OPTION MODULE

Option Module Details: PROFINET Option Card for VFD Part Number: 1C866-OC-P

The PROFINET option card permits the PACMotion VFD Drive to connect to a PROFINET
network.

(Al (B]

:MM :MM
R|45 Connectors & Network
Activity LEDs, PROFINET Option

Card
PROFINET Option Card
[1  |LED:NS [A]  |LED: Activity
[2]  |RJ45:P1 [B]  |LED:Link
[3] |Labeling: PROFINET I/O
[4] RJ45: P2
[5] |LED:MS
Bus Specific Technical Data
Baud rate 10/100 Mbaud in full duplex mode
Connection technology 2 xRJ45
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Hardware Insertion and Removal

Remove power from the VFD. Using a T09 driver bit, backout the option module 2 screws
approximately 4 or 5 turns each. This should allow the locking tabs to retract to a flat
position. Insert the module into the VFD fieldbus option module cage and gently press it
into place. Secure the T09 screws until they touch the module. This will engage the locking
tabs to hold it in place. Do not over tighten.

Note: If the T09 screws are not backed out first the module will not insert/remove
properly.

To remove the option module remove power from the VFD. Using a T09 driver bit backout
the option module 2 screws approximately 4 or 5 turns each. Gently pull the module out.
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PDO/PDI Data Map and Addressing (note )

VFD Process Data Output (PDOT1 - 4) From VFD to Client (Master)
The Client will initiate communications and READ this data from the VFD.

Figure 64: Modbus|TCP Client (Master)
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Modbus/TCP PDO Data (or Built-in Modbus RTU Serial Port)

PDO1 (Drive Status Word - Fixed)
Modbus/TCP address: 300001

Bit0 0 = Drive Disabled (Stopped), 1 = Drive Enabled (Running)

Bit 1 0 = Drive Healthy, 1 = Drive Tripped

Bit 2 No Function

Bit3 0 = Drive Ready (STO Closed), 1 = Drive Inhibit (STO Open)

Bit4 0 = Maintenance Time Not Reached, 1 = Maintenance Time Reached
Bit 5 0 = Not in Standby (Sleep), 1 = Standby (Sleep) mode Active

Bit6 0 = Drive Not Ready, 1 = Drive Ready (Mains Power Applied, No Inhibit,

No Trip, Enable Input Present)
Bit7 No Function

Bits 8-15 Fault Number in the event of a Drive Trip
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PDO2 (Output Frequency - Fixed)
Modbus/TCP address: 300002
123=12.3Hz

PDO3 (Output Current or P5-12 select)
Modbus/TCP address: 300003
105=10.5A

PDO4 (Output Torque or P5-08 select)
Modbus/TCP address: 300004
33=33%

Modbus|TCP or RTU PDI Data

VFD Process Data Input (PDI1 - 4) From Client (Master) To Server (Slave)
The Client will initiate communications and WRITE this data to the VFD.

Figure 65: Modbus|TCP Client (Master)
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PDI1 (Drive Control Word)
Modbus/TCP address: 400001

Bit0 0 = Stop the Drive (Disable), 1 =Run the Drive (Enable)

Bit 1 0 = Allow Drive to Run, 1 = Enable Drive to Stop with 2nd deceleration ramp
(Fast stop request.)

Bit 2 0 = No Fault Reset, 1 =reset any active faults or trips on the drive (Reset
request).

This bit must be reset to zero once the fault has been cleared.

Bit 3 0= Allow Drive to Run. Set to 1 to issue a coast stop command (Coast stop
request).
Bit4-7 No Function
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PDI2 (Frequency Reference)

Modbus/TCP address: 400002

500 =50.0Hz

PDI3 (Torque Reference or P5-14 select)

Modbus/TCP address: 400003

1000 =100.0%

PDI4 (Fieldbus Ramp or P5-13 to select, P5-07 to Enable)
Modbus/TCP address: 400004

60000 = 600.00s
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PROFINET PDO Data

VFD Process Data Output (PDOT1 - 4) From VFD to PROFINET Controller
The PROFINET Controller will RECEIVE this data from the VFD.
Figure 66: PROFINET PDO Data
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PDO1 (Drive Status Word - Fixed)
PROFINET Slave assigned address: %$AI00001 (Typical)

Bit 0 0 = Drive Disabled (Stopped), 1 = Drive Enabled (Running)

Bit 1 0 = Drive Healthy, 1 = Drive Tripped

Bit 2 No Function

Bit 3 0 = Drive Ready (STO Closed), 1 = Drive Inhibit (STO Open)

Bit4 0 = Maintenance Time Not Reached, 1 = Maintenance Time Reached

Bit5 0 = Not in Standby (Sleep), 1 = Standby (Sleep) mode Active

Bit 6 0 = Drive Not Ready, 1 = Drive Ready (Mains Power Applied, No Inhibit, No Trip, Enable Input
Present)

Bit 7 No Function

Bits 8-15 Fault Number in the event of a Drive Trip

PDO2 (Output Frequency - Fixed)

PROFINET Slave assigned address: %Al00002 (Typical)
123=12.3Hz

PDO3 (Output Current or P5-12 select)
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PROFINET Slave assigned address: %Al00003 (Typical)
105=10.5A

PDO4 (Output Torque or P5-08 select)

PROFINET Slave assigned address: %$Al00004 (Typical)
33=33%

VFD Data Output (PDO5 - 8) From VFD to PROFINET Controller - Additional to PDO
PROFINET Slave assigned address: WORD 5 = %AI00005 (Typical)

Bit0 1 =Module OK (drive Healthy No Trip)

Bit 1 0 = Drive Healthy, 1 = Fault Present, Drive Tripped
Bit 2 0=Port 1 Link Down, 1= Port 1 Link Up

Bit3 0 = Port 2 Link Down, 1 =Port 2 Link Up

Bit 4 Not Defined

Bit5 Not Defined

Bit 6 Not Defined

Bit 7 Not Defined

Bit 8 0 = Mains Power Loss (“ML” indication), 1 = Mains power OK
Bit9 1 =24V backup (external 24 V mode)

Bit 10 MRP enabled (fixed as 1)

Bit 11 MRP role (fixed as 0)

Bits 12-14 | Not Defined

Bit 15 1 =Drive Ready to Run

PROFINET Slave assigned address: WORD 6 = %AI00006 (Typical)

Bit0 0 = Drive Disabled (Stopped), 1 = Drive Enabled (Running)
Bit 1 0 =STO Open/OFF (Fault), 1 =STO Closed/ON (Good)
Bit 2 0 =No Service Due, 1 = Service Due

PROFINET Slave assigned address: WORD 7 = %AI00007 (Typical)
Not Defined
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PROFINET Slave assigned address: WORD 8 = %AI00008 (Typical)
Not Defined

PROFINET PDI Data

VFD Process Data Input (PDI1 - 4) From PROFINET Controller to VFD
The PROFINET Controller will SEND this data to the VFD.

Figure 67: PROFINET PDI Data

PDI1 (Drive Control Word)
PROFINET Slave assigned address: ¥AQ00001 (Typical)

Bit 0 0 = Stop the Drive (Disable), 1 =Run the Drive (Enable)

Bit 1 0 = Allow Drive to Run, 1 = Enable Drive to Stop with 2nd deceleration
ramp (Fast stop request.)

Bit 2 0 = No Fault Reset, 1 =reset any active faults or trips on the drive (Reset
request).

This bit must be reset to zero once the fault has been cleared.

Bit 3 0= Allow Drive to Run. Set to 1 to issue a coast stop command (Coast
stop request).

Bit4-7 No Function
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PDI2 (Frequency Reference)

PROFINET Slave assigned address: %AQ00002 (Typical)
500 =50.0Hz

PDI3 (Torque Reference or P5-14 select)

PROFINET Slave assigned address: %AQ00003 (Typical)
1000 =100.0%

PDI4 (Fieldbus Ramp or P5-13 to select, P5-07 to Enable)
PROFINET Slave assigned address: %AQ00004 (Typical)
60000 = 600.00s
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PACMotion VFD Data Map and Addressing

(Note 10)

Complete Address Mapping Modbus/TCP, Modbus RTU,
PROFINET

Figure 68: Excel Spreadsheets for all addresses

W

PACMotion_VFD_A
ddress_Map.xlsx

Right-click the icon to Copy the file. Double-click to Open in Excel.
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Modbus RTU

		Modbus RTU Serial Address		R/W		Parameter or Definition		VFD Process Data		Description		Value		Notes

		400001		R/W		Process Input Data		PDI1		Command Control Word		1		Start=1,Stop=0

		400002		R/W				PDI2		Command Speed Reference		41		4.6Hz

		400003		R/W				PDI3		Command Torque Reference		0

		400004		R/W				PDI4		Command Ramp times		2000		20.0 seconds

		400005		R/W						No Function		0		Read/Writable

		400006		R						Error code Drive status		65

		400007		R						Output Frequency		41		4.1Hz

		400008		R						Output Current		2		0.2A

		400009		R						Output Torque		31

		400010		R						Output Power		0

		400011		R						Digital Input Status		1		DI1=ON

		400020		R						Analog 1 Level		109		1.09 V

		400021		R						Analog 2 Level		173		1.73V

		400022		R						Pre Ramp Speed Reference		41		4.1Hz

		400023		R						DC bus voltages		351		351V

		400024		R						Drive temperature		32		32 C



										Alternate 300000 READ only addresses

		300001		R		Process Output Data		PDO1		PDO1 Drive Status		1		Bits RUN, DI=On

		300002		R				PDO2		PDO2 Frequency		41		4.6Hz

		300003		R				PDO3		PDO3 Output Current		0		0.2A

		300004		R				PDO4		PDO4 Output torque		2000		3.3%-5.0% (From P0-12)

		300005		R						No Function		0

		300006		R						Error code Drive status		65

		300007		R						Output Frequency		41

		300008		R						Output Current		2

		300009		R						Output Torque		31

		300010		R						Output Power		0

		300011		R						Digital Input Status		1

		300020		R						Analog 1 Level		109

		300021		R						Analog 2 Level		173

		300022		R						Pre Ramp Speed Reference		41

		300023		R						DC bus voltages		351

		300024		R						Drive temperature		32



		400101		R		P1-01				Maximum Frequency / Speed Limit		3000		50.0Hz

		400102		R		P1-02				Minimum Frequency / Speed Limit		0		0.0Hz

		400103		R		P1-03				Acceleration Ramp Time		500		600.0s/5.0s/0.05s

		400104		R		P1-04				Deceleration Ramp Time		500		5.0s

		400105		R/W		P1-05				Stop mode		0		Ramp

		400106		R/W		P1-06				Energy optimiser		0		0:Disabled

		400107		R		P1-07				Motor Rated Voltage / kE		230		230v

		400108		R		P1-08				Motor rated current		43		4.3A

		400109		R		P1-09				Motor rated frequency		50		50Hz

		400110		R		P1-10				Motor rated speed		0		0rpm

		400111		R		P1-11				Boost Voltage		25		2.5%

		400112		R/W		P1-12				Primary Command Source		4		4:Fieldbus

		400113		R/W		P1-13				Digital Input Function		1		1

		400114		R/W		P1-14				Extended Menu Access		201		201



		400201		R/W		P2-01				Preset Jog Frequency / Speed 1		300		4.0Hz

		400202		R/W		P2-02				Preset Jog Frequency / Speed 2		1500		5.0Hz

		400203		R/W		P2-03				Preset Jog Frequency / Speed 3		3000		5.0Hz

		400204		R/W		P2-04				Preset Jog Frequency / Speed 4		1		5.0Hz

		400205		R/W		P2-05				Preset Jog Frequency / Speed 5		2		6.0Hz

		400206		R/W		P2-06				Preset Jog Frequency / Speed 6		3		3.0Hz

		400207		R/W		P2-07				Preset Jog Frequency / Speed 7		4		-0.4Hz

		400208		R/W		P2-08				Preset Jog Frequency / Speed 8		5		10.0Hz

		400209		R/W		P2-09				Skip Frequency Center Point		18		0.3Hz

		400210		R/W		P2-10				Skip Frequency Band Width		36		0.6Hz

		400211		R/W		P2-11				Analog output 1 function selection 		8		Motor Speed

		400212		R/W		P2-12				Analog output 1 format 		0		0:0-1-V

		400213		R/W		P2-13				Analog output 2 function selection		9		Motor Current

		400214		R/W		P2-14				Analog output 2 format 		0		0-10 volt

		400215		R/W		P2-15				User relay output 1 function selection 		1		1:Drive Healthy

		400216		R/W		P2-16				Upper limit user relay 1 / analog output 1		1000		100.0%

		400217		R/W		P2-17				Lower limit user relay 1 / analog output 1 		0		0.0%

		400218		R/W		P2-18				User relay output 2 function selection 		0		0:Drive Running

		400219		R/W		P2-19				Upper limit user relay 2 / analog output 2 		1000		100.0%

		400220		R/W		P2-20				Lower limit user relay 2 / analog output 2 		0		0.0%

		400221		R/W		P2-21				Display scaling factor 		0		0.000

		400222		R/W		P2-22				Display scaling source 		0		0:Motor Speed

		400223		R/W		P2-23				Zero speed holding time 		2		0.2s

		400224		R/W		P2-24				PWM switching frequency 		1		8KHz

		400225		R/W		P2-25				Second deceleration ramp, rapid stop ramp 		0		0.00s

		400226		R/W		P2-26				Flying start enable (VFD=Spin Start)		0		0:Disabled

		400227		R/W		P2-27				Standby mode 		0		0.0s

		400228		R/W		P2-28				Slave speed scaling 		0		0:Disabled

		400229		R/W		P2-29				Slave speed scaling factor		1000		100.0%

		400230		R/W		P2-30				Analog input 1 format		0		0-10V

		400231		R/W		P2-31				Analog input 1 scaling 		1000		100.0%

		400232		R/W		P2-32				Analog input 1 offset 		0		0.0%

		400233		R/W		P2-33				Analog input 2 format 		1		0-10V

		400234		R/W		P2-34				Analog input 2 scaling 		1000		100.0%

		400235		R/W		P2-35				Analog input 2 offset 		0		0.0%

		400236		R/W		P2-36				Start mode selection 		1		1:Autostart

		400237		R/W		P2-37				Keypad restart speed 		1		1:Prev.Speed

		400238		R/W		P2-38				Mains loss stop control 		0		0:Ride through

		400239		R/W		P2-39				Parameter lock 		0		0:unlocked

		400240		R/W		P2-40				Extended parameter access code definition 		101		101



		400301		R/W		P3-01				User PID Proportional Gain		10		1.0

		400302		R/W		P3-02				User PID Integral time constant		10		1.0s

		400303		R/W		P3-03				User PID Differential time constant		0		0.00s

		400304		R/W		P3-04				PID Operating Mode		0		0:Direct

		400305		R/W		P3-05				 PID reference select		0		0:digital preset

		400306		R/W		P3-06				User PID digital reference Value		0		0.0%

		400307		R/W		P3-07				PID Output Upper Limit		1000		100%

		400308		R/W		P3-08				PID Output Lower Limit		1		0.0%

		400309		R/W		P3-09				PID Output Limit Select		0		0:Digital outputs

		400310		R/W		P3-10				PID Feedback Select		0		0:Analog Input 2

		400311		R/W		P3-11				PID Error To Enable Ramp		0		0.0%

		400312		R/W		P3-12				PID Feedback Display Scaling		0		0.000

		400313		R/W		P3-13				PID Error Wake Level		50		5.0%

		400314		R		P3-14				No Function		0		Read only

		400315		R		P3-15				No Function		0		Read only

		400316		R		P3-16				No Function		0		Read only

		400317		R		P3-17				No Function		0		Read only

		400318		R/W		P3-18				PID Reset Control		0		0:continuous



		400401		R/W		P4-01				Motor Control Mode		2		2:IM VF

		400402		R/W		P4-02				Motor Auto-tune Enable		Write 1		Autotune Mode

		400403		R/W		P4-03				Vector Speed Controller Proportional Gain		500		50.0%

		400404		R/W		P4-04				Vector Speed controller Integral time constant		500		0.050s

		400405		R/W		P4-05				Motor power factor		78		0.78

		400406		R/W		P4-06				Torque Control Reference / Limit Source		0		0:Max Troque

		400407		R/W		P4-07				Maximum Torque / Current Limit		1500		150%

		400408		R/W		P4-08				Minimum Torque Limit		0		0.0%

		400409		R/W		P4-09				Regenerative Torque Limit		1000		100%

		400410		R/W		P4-10				V/F characteristic adjustment
 frequency		0		0.0%

		400411		R/W		P4-11				V/F Characteristic Adjustment Voltage		0		0.0%

		400412		R/W		P4-12				Thermal Overload Retention		1		1:Enabled

		400413		R/W		P4-13				Output Phase Sequence		0		0:UVW

		400414		R/W		P4-14				Thermal Overload Reaction		0		0:Disabled

		400415		R/W		P4-15				Master Mode Configuration (Master-Slave Mode)		0		0:Motor Speed…



		400501		R/W		P5-01				Drive Fieldbus Address		1		1

		400502		R/W		P5-02				CAN Baud Rate		2		2:500kbps

		400503		R/W		P5-03				Modbus RTU Baud rate		1		1:19.2 kbps

		400504		R/W		P5-04				Modbus RTU Data Format		0		0:no parity…

		400505		R/W		P5-05				Communications Loss Timeout		50		5.0s

		400506		R/W		P5-06				Communications Loss Action		0		0:Trip

		400507		R/W		P5-07				Fieldbus Ramp Control		1		1:Disabled

		400508		R/W		P5-08				Fieldbus PDO-4 Data Select		0		0:Motor torque

		400512		R/W		P5-12				Fieldbus PDO-3 Data Select		0		0:Motor current

		400513		R/W		P5-13				Fieldbus PDI-4 Function Select		0		0:Fieldbus ramp

		400514		R/W		P5-14				Fieldbus PDI-3 Function Select		0		0:Torque ref

		400515		R/W		P5-15				Modbus Response Delay		0		0

		400516		R/W		P5-16				Modbus Drive Address		0		0



		400601		R/W		P6-01				Firmware Upgrade enable		0		0:Disabled

		400602		R/W		P6-02				Auto thermal management		0		4 KHz

		400603		R/W		P6-03				Auto-reset delay time		20		20 s

		400604		R/W		P6-04				User relay hysteresis band		3		0.30%

		400605		R/W		P6-05				Encoder feedback enable		0		0:Disabled

		400606		R/W		P6-06				Encoder PPR		0		0

		400607		R/W		P6-07				Speed error trip level		50		5.0%

		400608		R/W		P6-08				Max speed ref frequency		0		0KHz

		400609		R/W		P6-09				Speed Droop Control		0		0.0%

		400610		R/W		P6-10				Enable Function Block Program operation		0		0:Disabled

		400611		R/W		P6-11				Speed hold time on enable		0		0.0s

		400612		R/W		P6-12				Speed hold time on disable		0		0.0s

		400613		R/W		P6-13				Hoist mode brake release delay		2		0.2s

		400614		R/W		P6-14				Hoist mode brake apply delay		3		0.3s

		400615		R/W		P6-15				Torque threshold for hoist brake release		80		8.0s

		400616		R/W		P6-16				Torque threshold for hoist brake release		50		5.0s

		400617		R/W		P6-17				Max Torque limit timeout		0		0.0s

		400618		R/W		P6-18				DC injection braking voltage		0		0.0%

		400619		R/W		P6-19				Brake resistor value		100		100 ohm

		400620		R/W		P6-20				Brake resistor power		20		0.20KW

		400621		R/W		P6-21				Brake chopper UT duty cycle		20		2.0%

		400622		R/W		P6-22				Reset cooling fan run-time		0		0:no reset

		400623		R/W		P6-23				Reset kWh meter		0		0:no reset

		400624		R/W		P6-24				Service time interval		0		0hrs

		400625		R/W		P6-25				Reset service indicator		0		0:no reset

		400626		R/W		P6-26				Analog output 1 scaling		1000		100.0%

		400627		R/W		P6-27				Analog output 1 offset		0		0.0%

		400628		R/W		P6-28				P0-80 display value index		0		0

		400629		R/W		P6-29				Save User Parameters as default		0		0:no action

		400630		R/W		P6-30				Level 3 access code		201		201



		400701		R/W		P7-01				Motor Stator Resistance 		4000		4.000 ohms

		400702		R/W		P7-02				Motor Rotor Resistance 		3000		3.000 ohms

		400703		R/W		P7-03				Motor Stator Inductance (d)		1800		0.1800 H

		400704		R/W		P7-04				Magnetising Current (id)		20		2.0 A

		400705		R/W		P7-05				Motor Leakage Coefficient (Sigma)		100		0.100

		400706		R/W		P7-06				Motor Q Axis Inuctance (Lsq)		1800		0.1800 H

		400707		R/W		P7-07				Enhanced Generator Mode		0		0:disabled

		400708		R/W		P7-08				Motor Parameter Adaptation		0		0:disabled

		400709		R/W		P7-09				Over Voltage Current Limit		50		5.0%

		400710		R/W		P7-10				Load Inertia Constant		10		10

		400711		R/W		P7-11				Pulse Width Minimum Limit		150		150

		400712		R/W		P7-12				V/F Mode Magnetising Delay Time		30		30 ms

		400713		R/W		P7-13				Vector Speed Controller Differential
Gain		0		0.0%

		400714		R/W		P7-14				Low Frequency Torque Boost		0		0.0%

		400715		R/W		P7-15				Torque Boost Frequency Limit		0		0.0%

		400716		R/W		P7-16				PM Motor Signal Injection		0		0:disabled

		400717		R/W		P7-17				Signal Injection Level		10		10

		400718		R/W		P7-18				Over Modulation		0		0:disabled

		400719		R/W		P7-19				Modulation Mode		0		0:3-phase modulation



		400801		R/W		P8-01				Acceleration Ramp 2		500		5.1s

		400802		R/W		P8-02				Ramp 1  2 Speed Boundary		0		0.0Hz

		400803		R/W		P8-03				Acceleration Ramp 3		500		5.0s

		400804		R/W		P8-04				Ramp 2  3 Speed Boundary		0		0.0Hz

		400805		R/W		P8-05				Acceleration Ramp 4		500		5.0s

		400806		R/W		P8-06				Ramp 3  4 Speed Boundary		0		0.0Hz

		400807		R/W		P8-07				Deceleration Ramp 4		500		5.0s

		400808		R/W		P8-08				Ramp 4  3 Speed Boundary		0		0.0Hz

		400809		R/W		P8-09				Deceleration Ramp 3		500		5.0s

		400810		R/W		P8-10				Ramp 3  2 Speed Boundary		0		0.0Hz

		400811		R/W		P8-11				Deceleration Ramp 2		500		5.0s

		400812		R/W		P8-12				Ramp 2  1 Speed Boundary		0		0.0Hz

		400813		R/W		P8-13				Ramp Select Control		0		0:Digital input

		400814		R/W		P8-14				No Function		0		Read/Writeable

		400815		R/W		P8-15				No Function		0		Read/Writeable



		400901		R/W		P9-01				Enable Input Source		1		1:Digital input 1

		400902		R/W		P9-02				Fast Stop Input Source		0		0:Off

		400903		R/W		P9-03				Run Forward Input Source		1		1:Digital input 1

		400904		R/W		P9-04				Run Reverse Input Select		0		0:Off

		400905		R/W		P9-05				Latch Function Enable		0		0:disabled

		400906		R/W		P9-06				Reverse Input Source		2		1:Digital input 2

		400907		R/W		P9-07				Reset Input Source		1		1:Digital input 1

		400908		R/W		P9-08				External Trip Input Source		0		0:Off

		400909		R/W		P9-09				Terminal Control Select Source		16		16:On

		400910		R/W		P9-10				Speed Reference Source 1		0		0:Analog Input 1

		400911		R/W		P9-11				Speed Reference Source 2		2		2:Preset speed

		400912		R/W		P9-12				Speed Reference Source 3		0		0:Analog Input 1

		400913		R/W		P9-13				Speed Reference Source 4		0		0:Analog Input 1

		400914		R/W		P9-14				Speed Reference Source 5		0		0:Analog Input 1

		400915		R/W		P9-15				Speed Reference Source 6		0		0:Analog Input 1

		400916		R/W		P9-16				Speed Reference Source 7		0		0:Analog Input 1

		400917		R/W		P9-17				Speed Reference Source 8		0		0:Analog Input 1

		400918		R/W		P9-18				Speed Reference Select Input 0		3		3:Digital input 3

		400919		R/W		P9-19				Speed Reference Select Input 1		0		0:Off

		400920		R/W		P9-20				Speed Reference Select Input 2		0		0:Off

		400921		R/W		P9-21				Preset Speed Select Input 0		5		5:Digital input 5

		400922		R/W		P9-22				Preset Speed Select Input 1		0		0:Off

		400923		R/W		P9-23				Preset Speed Select Input 2		0		0:Off

		400924		R/W		P9-24				Acceleration Ramp Select Bit 0		0		0:Off

		400925		R/W		P9-25				Acceleration Ramp Select Bit 0		0		0:Off

		400926		R/W		P9-26				Deceleration Ramp Bit 0		0		0:Off

		400927		R/W		P9-27				Deceleration Ramp Bit 1		0		0:Off

		400928		R/W		P9-28				Motorised Pot Up Input Source		0		0:Off

		400929		R/W		P9-29				Motorised Pot Down Input Source		0		0:Off

		400930		R/W		P9-30				Speed Limit Switch Forward		0		0:Off

		400931		R/W		P9-31				Speed Limit Switch Reverse		0		0:Off

		400932		R/W		P9-32				Not in manual		1		Read/Writeable

		400933		R/W		P9-33				Analog Output 1 Data Source 		0		0:Defined by P2-11
1:Function block program - digital
2:Function block program - analog

		400934		R/W		P9-34				Analog Output 2 Data Source		0		0:Defined by P2-13
1:Function block program - digital
2:Function block program - analog

		400935		R/W		P9-35				Relay Output 1 Logic Source 		0		0:Defined by P2-15
1:Function block program - digital

		400936		R/W		P9-36				Relay Output 2 Logic Source 		0		0:Defined by P2-18
1:Function block program - digital

		400937		R/W		P9-37				Scaling Control Data Source 		0		0:Defined by P2-21
1:Function block program - digital

		400938		R/W		P9-38				PID Reference Data Source 		0		0:Defined by P3-05
1:Function block program - digital

		400939		R/W		P9-39				PID Feedback Data Source 		0		0:Defined by P3-10
1:Function block program - digital

		400940		R/W		P9-40				Torque Reference Data Source		0		0:Defined by P4-06
1:Function block program - digital

		400941		R/W		P9-41				Relay 3,4,5 Function		0		0:Healthy:Tripped:Running
1:Function block program - digital



























Modbus_TCP

		Modbus/TCP Addr		R/W		Description		Parameter / Variable Definition		Value		Typical VFD Display

		400001		W		PDI1 Drive Control		Process Data Input 		1		Start=1,Stop=0

		400002		W		PDI2 FB Speed ref.		Process Data Input 		46		4.6Hz

		400003		W		PDI3 Torque Ref.		Process Data Input 		0

		400004		W		PDI4 Bus Ramp Ctrl.		Process Data Input 		0

		300001		R		PDO1 Drive Status		Process Data Output 		65		Live data, Hz, Amps, etc.

		300002				PDO2 Frequency		Process Data Output 		4.6		4.6Hz

		300003				PDO3 Output Current		Process Data Output 		2		0.2A

		300004				PDO4 Output torque		Process Data Output 		33-50		3.3%-5.0% (From P0-12)



		404121		R				Drive ID		8768		2240 hex code

		404122		R				Drive Type		5376		1500 (hex value)

		404123		R		IO Version		P0-28		250		I/O: = 2.50

		404124		R		IO Checksum		P0-29		-8532		I/O: = DEAC (hex value)

		404125		R		Motor Ctrl Version		P0-30		250		PS: = 2.50

		404126		R		Motor Control Checksum		P0-31		-11285		PS: = D3EB (hex value)

		404127		R		Serial Number 1		P0-30		63		634584-01-001

		404128		R		Serial Number 2		P0-30		4584		634584-01-001

		404129		R		Serial Number 3		P0-30		1		634584-01-001

		404130		R		Serial Number 4		P0-30		1		634584-01-001

		404131		RW				Special RW index Pointer		101		Points to Parameter

		404132		RW				Special RW value		3000		Read/Write Parameter



		404213		R/W		Max Frequency Limit		P1-01		3000		50.0Hz

		404214		R/W		Min Frequency Limit		P1-02		0		0.0Hz

		404215		R/W		Acceleration Ramp Time		P1-03		60000/500/5		600.0s/5.0s/0.05s

		404216		R/W		Deceleration Ramp Time		P1-04		500		5.0s

		404217		R/W		Stop mode		P1-05		0		Ramp

		404218		R/W		Energy optimiser		P1-06		0		0:Disabled

		404219		R/W		Motor rated voltage		P1-07		230		230v

		404220		R/W		Motor rated current		P1-08		43		4.3A

		404221		R/W		Motor rated frequency		P1-09		50		50Hz

		404222		R/W		Motor rated speed		P1-10		0		0rpm

		404223		R/W		V/F Voltage Boost		P1-11		25		2.5%

		404224		R/W		Control mode		P1-12		4		4:Fieldbus

		404225		R/W		Digital inputs function select		P1-13		1		1

		404226		R/W		Extended Menu Access code		P1-14		201		201



		404313		R/W		Preset speed 1 		P2-01		244		4.0Hz

		404314		R/W		Preset speed 2		P2-02		300		5.0Hz

		404315		R/W		Preset speed 3		P2-03		300		5.0Hz

		404316		R/W		Preset speed 4		P2-04		300		5.0Hz

		404317		R/W		Preset speed 5 		P2-05		360		6.0Hz

		404318		R/W		Preset speed 6 		P2-06		18		3.0Hz

		404319		R/W		Preset speed 7 /Brake release speed		P2-07		-24		-0.4Hz

		404320		R/W		Preset speed 8 /Brake application speed		P2-08		604		10.0Hz

		404321		R/W		Skip frequency 		P2-09		18		0.3Hz

		404322		R/W		Skip frequency center point		P2-10		36		0.6Hz

		404323		R/W		Analog output 1 function selection 		P2-11		8		Motor Speed

		404324		R/W		Analog output 1 format 		P2-12		0		0:0-1-V

		404325		R/W		Analog output 2 function selection		P2-13		9		Motor Current

		404326		R/W		Analog output 2 format 		P2-14		0		0-10 volt

		404327		R/W		User relay output 1 function selection 		P2-15		1		1:Drive Healthy

		404328		R/W		Upper limit user relay 1 / analog output 1		P2-16		1000		100.0%

		404329		R/W		Lower limit user relay 1 / analog output 1 		P2-17		0		0.0%

		404330		R/W		User relay output 2 function selection 		P2-18		0		0:Drive Running

		404331		R/W		Upper limit user relay 2 / analog output 2 		P2-19		1000		100.0%

		404332		R/W		Lower limit user relay 2 / analog output 2 		P2-20		0		0.0%

		404333		R/W		Display scaling factor 		P2-21		0		0.000

		404334		R/W		Display scaling source 		P2-22		0		0:Motor Speed

		404335		R/W		Zero speed holding time 		P2-23		2		0.2s

		404336		R/W		PWM switching frequency 		P2-24		1		8KHz

		404337		R/W		Second deceleration ramp, rapid stop ramp 		P2-25		0		0.00s

		404338		R/W		Flying start enable (VFD=Spin Start)		P2-26		0		0:Disabled

		404339		R/W		Standby mode 		P2-27		0		0.0s

		404340		R/W		Slave speed scaling 		P2-28		0		0:Disabled

		404341		R/W		Slave speed scaling factor		P2-29		1000		100.0%

		404342		R/W		Analog input 1 format		P2-30		0		0-10V

		404343		R/W		Analog input 1 scaling 		P2-31		1000		100.0%

		404344		R/W		Analog input 1 offset 		P2-32		0		0.0%

		404345		R/W		Analog input 2 format 		P2-33		0		0-10V

		404346		R/W		Analog input 2 scaling 		P2-34		1000		100.0%

		404347		R/W		Analog input 2 offset 		P2-35		0		0.0%

		404348		R/W		Start mode selection 		P2-36		1		1:Autostart

		404349		R/W		Keypad restart speed 		P2-37		1		1:Prev.Speed

		404350		R/W		Mains loss stop control 		P2-38		0		0:Ride through

		404351		R/W		Parameter lock 		P2-39		0		0:unlocked

		404352		R/W		Extended parameter access code definition 		P2-40		101		101



		404413		R/W		User PID Proportional Gain		P3-01		10		1.0

		404414		R/W		User PID Integral time constant		P3-02		10		1.0s

		404415		R/W		User PID Differential time constant		P3-03		0		0.00s

		404416		R/W		User PID operating mode		P3-04		0		0:Direct

		404417		R/W		User PID reference select		P3-05		0		0:digital preset

		404418		R/W		User PID digital reference		P3-06		0		0.0%

		404419		R/W		User PID controller output high limit		P3-07		1000		100%

		404420		R/W		User PID controller output low limit		P3-08		0		0.0%

		404421		R/W		User PID output control		P3-09		0		0:Digital outputs

		404422		R/W		User PID feedback select		P3-10		0		0:Analog Input 2

		404423		R/W		PID error to enable ramps		P3-11		0		0.0%

		404424		R/W		PID feedback value display scaling factor		P3-12		0		0.000

		404425		R/W		PID feedback wake-up level		P3-13		50		5.0%

		404430		R/W		PID reset control		P3-18		0		0: Continuous
Operation
1: PID operates on
Drive Enable



		404513		R/W		Control mode		P4-01		2		2:IM VF

		404514		R/W		Motor parameter Auto-tune		P4-02		Write 1		Autotune Mode

		404515		R/W		Vector Speed controller
Proportional Gain		P4-03		500		50.0%

		404516		R/W		Vector Speed controller Integral time constant		P4-04		500		0.050s

		404517		R/W		Motor power factor		P4-05		78		0.78

		404518		R/W		Torque Control reference		P4-06		0		0:Max Troque

		404519		R/W		Max motoring torque limit		P4-07		1500		150%

		404520		R/W		Minimum torque limit		P4-08		0		0.0%

		404521		R/W		Generator mode maximum torque limit		P4-09		1000		100%

		404522		R/W		V/F characteristic adjustment
frequency		P4-10		0		0.0%

		404523		R/W		V/F characteristic adjustment
Voltage		P4-11		0		0.0%

		404524		R/W		Thermal Retention		P4-12		1		1:Enabled

		404525		R/W		Output Phase Sequence		P4-13		0		0:UVW

		404526		R/W		Overload Management		P4-14		0		0:Disabled

		404527		R/W		Master Drive Configuration		P4-15		0		0:Motor Speed…



		404613		R/W		Drive Fieldbus Address		P5-01		1		1

		404614		R/W		CAN Baud Rate		P5-02		2		2:500kbps

		404615		R/W		Modbus RTU Baud rate		P5-03		4		4:115.2kbps

		404616		R/W		Modbus RTU Data Format		P5-04		0		0:no parity…

		404617		R/W		Communications Loss Timeout		P5-05		10		1.0s

		404618		R/W		Communications Loss Action		P5-06		0		0:Trip

		404619		R/W		Fieldbus Ramp Control		P5-07		0		0:Disabled

		404620		R/W		Fieldbus PDO-4 Data Select		P5-08		0		0:Motor torque

		404624		R/W		Fieldbus PDO-3 Data Select		P5-12		0		0:Motor current

		404625		R/W		Fieldbus PDI-4 Function Select		P5-13		0		0:Fieldbus ramp

		404626		R/W		Fieldbus PDI-3 Function Select		P5-14		0		0:Torque ref

		404627		R/W		Modbus Response Delay		P5-15		0		0

		404628		R/W		Modbus RTU serial Address 		P5-16		0		0



		404713		R/W		Firmware Upgrade enable		P6-01		0		0:Disabled

		404714		R/W		Auto thermal management		P6-02		0		4 KHz

		404715		R/W		Auto-reset delay time		P6-03		20		20 s

		404716		R/W		User relay hysteresis band		P6-04		3		0.30%

		404717		R/W		Encoder feedback enable		P6-05		0		0:Disabled

		404718		R/W		Encoder PPR		P6-06		0		0

		404719		R/W		Speed error trip level		P6-07		40		4.0%

		404720		R/W		Max speed ref frequency		P6-08		0		0KHz

		404721		R/W		Speed Droop Control		P6-09		0		0.0%

		404722		R/W		Enable Function Block Program operation		P6-10		0		0:Disabled

		404723		R/W		Speed hold time on enable		P6-11		0		0.0s

		404724		R/W		Speed hold time on disable		P6-12		0		0.0s

		404725		R/W		Hoist mode brake release delay		P6-13		2		0.2s

		404726		R/W		Hoist mode brake apply delay		P6-14		3		0.3s

		404727		R/W		Torque threshold for hoist brake release		P6-15		80		8.0s

		404728		R/W		Torque threshold for hoist brake release		P6-16		50		5.0s

		404729		R/W		Max Torque limit timeout		P6-17		0		0.0s

		404730		R/W		DC injection braking voltage		P6-18		0		0.0%

		404731		R/W		Brake resistor value		P6-19		100		100 ohm

		404732		R/W		Brake resistor power		P6-20		20		0.20KW

		404733		R/W		Brake chopper UT duty cycle		P6-21		20		2.0%

		404734		R/W		Reset cooling fan run-time		P6-22		0		0:no reset

		404735		R/W		Reset kWh meter		P6-23		0		0:no reset

		404736		R/W		Service time interval		P6-24		0		0hrs

		404737		R/W		Reset service indicator		P6-25		0		0:no reset

		404738		R/W		Analog output 1 scaling		P6-26		1000		100.0%

		404739		R/W		Analog output 1 offset		P6-27		0		0.0%

		404740		R/W		P0-80 display value index		P6-28		0		0

		404741		R/W		Save User Parameters as default		P6-29		0		0:no action

		404742		R/W		Level 3 access code		P6-30		201		201



		404813		R/W		Motor Stator Resistance (Rs)		P7-01		4000		4.000 ohms

		404814		R/W		Motor Rotor Resistance (Rr)		P7-02		3000		3.000 ohms

		404815		R/W		Motor Stator Inductance (Lsd)		P7-03		1800		0.1800 H

		404816		R/W		Motor Magnetising Current (Id rms)		P7-04		20		2.0 A

		404817		R/W		Motor Leakage Coefficient (Sigma)		P7-05		100		0.100

		404818		R/W		Motor Stator Inductance : PM Motors (Lsq)		P7-06		1800		0.1800 H

		404819		R/W		Enhanced Generator Mode		P7-07		0		0:disabled

		404820		R/W		Motor Parameter Adaptation Enable		P7-08		0		0:disabled

		404821		R/W		Over Voltage Current Limit		P7-09		50		5.0%

		404822		R/W		System Inertia Constant		P7-10		10		10

		404823		R/W		Pulse Width Minimum Limit		P7-11		150		150

		404824		R/W		V/F Mode / PM Mode Magnetising Period		P7-12		30		30 ms

		404825		R/W		Vector Speed Control Derivative Gain		P7-13		0		0.0%

		404826		R/W		Low Frequency Torque Boost		P7-14		0		0.0%

		404827		R/W		Torque Boost Frequency Limit		P7-15		0		0.0%

		404828		R/W		PM Motor Signal Injection Enable		P7-16		0		0:disabled

		404829		R/W		PM Motor Signal Injection Level		P7-17		10		10

		404830		R/W		Over Modulation Enable		P7-18		0		0:disabled

		404831		R/W		Modulation Mode		P7-19		0		0:3-phase modulation



		404913		R/W		Acceleration Ramp 2		P8-01		510		5.1s

		404914		R/W		Speed Boundary Acceleration Ramp 1 -> 2		P8-02		0		0.0Hz

		404915		R/W		Acceleration Ramp 3		P8-03		500		5.0s

		404916		R/W		Speed Boundary Acceleration Ramp 2 -> 3		P8-04		0		0.0Hz

		404917		R/W		Acceleration Ramp 4		P8-05		500		5.0s

		404918		R/W		Speed Boundary Acceleration Ramp 3 -> 4		P8-06		0		0.0Hz

		404919		R/W		Deceleration Ramp 4		P8-07		500		5.0s

		404920		R/W		Speed Boundary Deceleration Ramp 4 -> 3		P8-08		0		0.0Hz

		404921		R/W		Deceleration Ramp 3		P8-09		500		5.0s

		404922		R/W		Speed Boundary Deceleration Ramp 3 -> 2		P8-10		0		0.0Hz

		404923		R/W		Deceleration Ramp 2		P8-11		500		5.0s

		404924		R/W		Speed Boundary Deceleration Ramp 2 -> 1		P8-12		0		0.0Hz

		404925		R/W		Ramp Select Control		P8-13		0		0:Digital input

		404926		R/W		VFD = "New Parameter"		P8-14		0 Read only		0 New parameter

		404927		R/W		VFD = "New Parameter"		P8-15		1 Read only		1 New parameter



		405013		R/W		Enable Input Logic Source		P9-01		1		1:Digital input 1

		405014		R/W		Fast Stop Input Logic Source		P9-02		0		0:Off

		405015		R/W		Run Forward Input Logic Source		P9-03		1		1:Digital input 1

		405016		R/W		Run Reverse Input Logic Source		P9-04		0		0:Off

		405017		R/W		Latch Function Enable Logic Source		P9-05		0		0:disabled

		405018		R/W		Reverse Input Logic Source		P9-06		2		1:Digital input 2

		405019		R/W		Reset Input Logic Source		P9-07		1		1:Digital input 1

		405020		R/W		External Trip Input Logic Source		P9-08		0		0:Off

		405021		R/W		Terminal Control Override Logic Source		P9-09		16		16:On

		405022		R/W		Speed Reference 1 Data Source		P9-10		0		0:Analog Input 1

		405023		R/W		Speed Reference 2 Data Source		P9-11		2		2:Preset speed

		405024		R/W		Speed Reference 3 Data Source		P9-12		0		0:Analog Input 1

		405025		R/W		Speed Reference 4 Data Source		P9-13		0		0:Analog Input 1

		405026		R/W		Speed Reference 5 Data Source		P9-14		0		0:Analog Input 1

		405027		R/W		Speed Reference 6 Data Source		P9-15		0		0:Analog Input 1

		405028		R/W		Speed Reference 7 Data Source		P9-16		0		0:Analog Input 1

		405029		R/W		Speed Reference 8 Data Source		P9-17		0		0:Analog Input 1

		405030		R/W		Speed Reference Select Bit 0 Logic Source		P9-18		3		3:Digital input 3

		405031		R/W		peed Reference Select Bit 1 Logic Source		P9-19		0		0:Off

		405032		R/W		Speed Reference Select Bit 2 Logic Source		P9-20		0		0:Off

		405033		R/W		Preset Speed Select Bit 0 Logic Source		P9-21		5		5:Digital input 5

		405034		R/W		Preset Speed Select Bit 1 Logic Source		P9-22		0		0:Off

		405035		R/W		Preset Speed Select Bit 2 Logic Source		P9-23		0		0:Off

		405036		R/W		Acceleration Ramp Select Bit 0 Logic Source		P9-24		0		0:Off

		405037		R/W		Acceleration Ramp Select Bit 1 Logic Source		P9-25		0		0:Off

		405038		R/W		Deceleration Ramp Select Bit 0 Logic Source		P9-26		0		0:Off

		405039		R/W		Deceleration Ramp Select Bit 1 Logic Source		P9-27		0		0:Off

		405040		R/W		Remote (Keypad) Up Input Logic Source		P9-28		0		0:Off

		405041		R/W		Remote (Keypad) Down Input Logic Source		P9-29		0		0:Off

		405042		R/W		Speed Limit Switch Forward Input Logic Source		P9-30		0		0:Off

		405043		R/W		Speed Limit Switch Reverse Input Logic Source		P9-31		0		0:Off

		405044		R/W		Not on VFD Faceplate = Reserved		P9-32		0

		405045		R/W		Analog Output 1 Data Source Enable		P9-33		0		0

		405046		R/W		Analog Output 2 Data Source Enable		P9-34		0		0

		405047		R/W		Relay Output 1 Logic Source Enable		P9-35		0		0

		405048		R/W		Relay Output 2 Logic Source Enable		P9-36		0		0

		405049		R/W		Scaling Control Data Source Enable		P9-37		0		0

		405050		R/W		PID Reference Data Source Enable		P9-38		0		0

		405051		R/W		PID Feedback Data Source Enable		P9-39		0		0

		405052		R/W		Torque Reference Data Source Enable		P9-40		0		0

		405053		R/W		Relay Output Option Module Logic Source Enable		P9-41		0		0



		405113		R		Digital Input 1		Digital Input 1		0/1 (OFF/ON)		None

		405114		R		Digital Input 2		Digital Input 2		0/1 (OFF/ON)		None

		405115		R		Digital Input 3		Digital Input 3		0/1 (OFF/ON)		None

		405116		R		Digital Input 4		Digital Input 4		0		None

		405117		R		Digital Input 5		Digital Input 5		0		None

		405118		R		Digital Input 6		Digital Input 6		0		None

		405119		R		Digital Input 7		Digital Input 7		0		None

		405120		R		Digital Input 8		Digital Input 8		0		None

		405121		R		Analog Output 1		Analog Output 1		4096		None

		405122		R		Analog Output 2		Analog Output 2		0		None

		405123		R		Digital Output 1		Digital Output 1		1 (0=Inhibit)		None

		405124		R		Digital Output 2		Digital Output 2		1/0 (Run/Stop)		None

		405125		R		Digital Output 3		Digital Output 3		1		None

		405126		R		Digital Output 4		Digital Output 4		0 (1=Inhibit)		None

		405127		R		Digital Output 5		Digital Output 5		1/0 (Run/Stop)		None

		405128		R				Reserved				None

		405129		R/W		User Register 1		User Register 1		1		None

		405130		R/W		User Register 2		User Register 2		2		None

		405131		R/W		User Register 3		User Register 3		3		None

		405132		R/W		User Register 4		User Register 4		4		None

		405133		R/W		User Register 5		User Register 5		5		None

		405134		R/W		User Register 6		User Register 6		6		None

		405135		R/W		User Register 7		User Register 7		7		None

		405136		R/W		User Register 8		User Register 8		8		None

		405137		R/W		User Register 9		User Register 9		9		None

		405138		R/W		User Register 10		User Register 10		10		None

		405139		R/W		User Register 11		User Register 11		11		None

		405140		R/W		User Register 12		User Register 12		12		None

		405141		R/W		User Register 13		User Register 13		13		None

		405142		R/W		User Register 14		User Register 14		14		None

		405143		R/W		User Register 15		User Register 15		15		None

		405144		R/W		User Analog Output 1		User Analog Output 1		0		None

		405145		R/W		User Analog Output 2		User Analog Output 2		0		None

		405146		R/W				Reserved		0		None

		405147		R/W				Reserved		0		None

		405148		R/W		User Relay Output 1		User Relay Output 1		0		None

		405149		R/W		User Relay Output 2		User Relay Output 2		0		None

		405150		R/W		User Relay Output 3		User Relay Output 3		0		None

		405151		R/W		User Relay Output 4		User Relay Output 4		0		None

		405152		R/W		User Relay Output 5		User Relay Output 5		0		None

		405153		R/W		User Scaling Value		User Scaling Value		0		None

		405154		R/W		User Scaling Decimal		User Scaling Decimal		0		None

		405155		R/W		User Speed Reference		User Speed Reference		0		None

		405156		R/W		User Torque Reference		User Torque Reference		0		None

		405157		R/W		Fieldbus/User Ramp		Fieldbus/User Ramp		0		None

		405158		R/W		Scope Index 1/2		Scope Index 1/2		15872/15963		None

		405159		R/W		Scope Index 3/4		Scope Index 3/4		16384		None

		405160		R/W		24hour timer		24hour timer		192-193		None

		405161		R/W		User Display Ctrl		User Display Ctrl		0		None

		405162		R/W		User Display Value		User Display Value		0		None



		405173		R		AI1 AtoD		Analog Input 1 (Q12)		4096		None

		405174		R		P0-01		Analog Input 1 (%)		1000		100%

		405175		R		AI2 AtoD		Analog Input 2 (Q12)		4096		None

		405176		R		P0-02		Analog Input 2 (%)		1000		100%

		405177		R		P0-03		Digital Input Status		16		10000

		405178		R		P0-04		Speed Reference		833		13.6Hz

		405179		R		2046h CAN		Digital Pot Value		0

		405180		R		P0-07Last sent		Fieldbus Speed Reference		258		25.8Hz

		405181		R				Master Speed Reference		833

		405182		R		P2-28		Slave Speed Reference		833

		405183		R		P0-59		Frequency Input Speed Ref		0

		405184		R		P4-06 select		Torque Reference (Q12)		6144

		405185		R		P0-05(torque)		Torque Reference (%)		1500		150.0%

		405186		R		P4-15 select		Master Torque Reference (Q12)		158-165

		405187		R		P5-xx select		Fieldbus Torque Reference (Q12)		0

		405188		R		P0-08		PID User Reference (Q12)		0

		405189		R		P0-09		PID User Feedback (Q12)		0

		405190		R		P5-14 select		PID Controller Reference (Q12)		0

		405191		R		P9-39 select		PID Controller Feedback (Q12)		2011

		405192		R		P0-10		PID Controller Output (Q12)		0

		405193		R		Main VFD faceplate select (press Navigate Key)		Motor Speed		831		13.8Hz

		405194		R		Main VFD faceplate select (press Navigate Key)		Motor Current 		4		0.4A

		405195		R				Motor Torque		158-164

		405196		R		Main VFD faceplate select (press Navigate Key)		Motor Power		1		0.01KW

		405197		R				PID controller Output Speed		0

		405198		R		P0-20		DC Bus Votlage		350		350V

		405199		R		P0-21		Drive Temperature		38

		405200		R				Control PCB temperature		56

		405201		R				Drive Scaling Value 1		0

		405202		R				Drive Scaling Value 2		0

		405203		R				Motor Torque (%)		38-42

		405204		R				Reserved		0

		405205		R				Extension IO Input Status		0

		405206		R				Reserved		0

		405207		R				Reserved		0

		405208		R				Plug-In Module ID		4

		405209		R				Anybus Module ID		147

		405210		R				Reserved		0

		405211		R				Reserved		4

		405212		R				Reserved		0

		405213		R		VFD Suite Scope Pen		Scope Channel 1 Data		641-716

		405214		R		VFD Suite Scope Pen		Scope Channel 2 Data		136-191

		405215		R		VFD Suite Scope Pen		Scope Channel 3 Data		180-121

		405216		R		VFD Suite Scope Pen		Scope Channel 4 Data		100-131

		405217		R				OLED Language Index		0

		405218		R				OLED version		252

		405219		R				Power Unit		0



		405240		R				Service Timer

		405241		R				Stir Fan Speed		0

		405242		R				kWh Meter (User)		0

		405243		R				MWh Meter (User)		0

		405244		R				kWh Meter (Fixed)		0

		405245		R				MWh Meter (Fixed)		0

		405246		R		P0-31a Hours Runtime		Total Run Hours		12		12:44:00

		405247		R		P0-31bSeconds runtime		Total Run Minutes/Seconds		2368-2383+		12:44:00

		405248		R		P0-34 MSW		Run Hour Since Last Enable		0		0:23:00

		405249		R		P0-34 LSW		Run Min/Sec Since Last Enable		1389		0:23:00









































Modbus RTU&TCP_PDI_PDO

		Modbus/TCP Addr		R/W		PDI/PDO		Description		Variables Definition

		400001		R/W		PDI1		Drive Control		Bit 0 : Run/Stop command. Set to 1 to enable the drive. Set to 0 to stop the drive.
Bit 1 : Fast stop request. Set to 1 to enable drive to stop with 2nd deceleration ramp.
Bit 2 : Reset request. Set to 1 in order to reset any active faults or trips on the drive.
This bit must be reset to zero once the fault has been cleared.
Bit 3 : Coast stop request. Set to 1 to issue a coast stop command.

		400002		R/W		PDI2		FB Speed ref.		Setpoint must be sent to the drive in Hz to one decimal place, e.g. 500 = 50.0Hz.

		400003		R/W		PDI3		Torque Ref.		Setpoint must be sent to the drive in % to one decimal place, e.g. 2000 = 200.0%.

		400004		R/W		PDI4		Bus Ramp Ctrl.		This register specifies the drive acceleration and deceleration ramp times used when Fieldbus Ramp Control is selected (P5-08 = 1) irrespective of the setting of P1-12. The input data range is from 0 to 60000 (0.00s to 600.00s).

		300001		R		PDO1		Drive Status		Bit 0 : 0 = Drive Disabled (Stopped), 1 = Drive Enabled (Running).
Bit 1 : 0 = Drive Healthy, 1 = Drive Tripped.
Bit 2 : No Function.
Bit 3 : 0 = Drive Ready (STO Input Closed), 1 = Drive Inhibit (STO Input Open).
Bit 4 : Maintenance Time Not Reached, 1 = Maintenance Time Reached.
Bit 5 : 0 = Not In Standby (Sleep), 1 = Standby (Sleep) mode active.
Bit 6 : 0 = Drive Not Ready, 1 = Drive Ready (Mains Power applied, No Inhibit, No
Trip, Enable Input Present).
Bit 7 : No Function.

		300002		R		PDO2		Frequency		Output frequency of the drive to one decimal place, e.g.123 = 12.3 Hz.

		300003		R		PDO3		Output Current		Output current of the drive to one decimal place, e.g.105 = 10.5 Amps.

		300004		R		PDO4		Output torque		Motor output torque level to one decimal place, e.g. 474 = 47.4 %.





Profinet

		PLC Word of Profinet Slave Address: Example = %AI/%AQ1		R/W		PDI/PDO		Description		Variables Definition

		%AI00001		R		PDO1		Drive Status Word (Fixed)		Bit 0 : 0 = Drive Disabled (Stopped), 1 = Drive Enabled (Running).
Bit 1 : 0 = Drive Healthy, 1 = Drive Tripped.
Bit 2 : No Function.
Bit 3 : 0 = Drive Ready (STO Input Closed), 1 = Drive Inhibit (STO Input Open).
Bit 4 : Maintenance Time Not Reached, 1 = Maintenance Time Reached.
Bit 5 : 0 = Not In Standby (Sleep), 1 = Standby (Sleep) mode active.
Bit 6 : 0 = Drive Not Ready, 1 = Drive Ready (Mains Power applied, No Inhibit, No
Trip, Enable Input Present).
Bit 7 : No Function.
The Upper Byte will contain the relevant fault number in the event of a drive trip.

		%AI00002		R		PDO2		Output Frequency (Fixed)		Output frequency of the drive to one decimal place, e.g.123 = 12.3 Hz.

		%AI00003		R		PDO3		Output Current (or user selected value in P5-12)		Output current of the drive to one decimal place, e.g.105 = 10.5 Amps.

		%AI00004		R		PDO4		Output Torque (or user selected value in P5-08)		Motor output torque level to one decimal place, e.g. 474 = 47.4 %.

		%AI00005		R		PDO5

		%AI00005 - bit 1						Module OK (drive healthy-no trip)

		%AI00005 - bit 2						Fault Present (drive tripped)

		%AI00005 - bit 3						Port 1 link up

		%AI00005 - bit 4						Port 2 link up

		%AI00005 - bit 5						not defined

		%AI00005 - bit 6						not defined

		%AI00005 - bit 7						not defined

		%AI00005 - bit 8						not defined

		%AI00005 - bit 9						Mains power OK (Mains loss indication)

		%AI00005 - bit 10						24 V backup (external 24 V mode)

		%AI00005 - bit 11						MRP enabled (fixed as 1)

		%AI00005 - bit 12						MRP role (fixed as 0)

		%AI00005 - bit 13

		%AI00005 - bit 14

		%AI00005 - bit 15

		%AI00005 - bit 16						Drive ready to run

		%AI00006		R		PDO6

		%AI00006 - bit 1						Drive enabled (Running)

		%AI00006 - bit 2						STO status

		%AI00006 - bit 3						Service due

		%AI00007		R		PDO7

		%AI00008		R		PDO8



		%AQ00001		W		PDI1		Drive Command Control Word		Bit 0 : Run/Stop command. Set to 1 to enable the drive. Set to 0 to stop the drive.
Bit 1 : Fast stop request. Set to 1 to enable drive to stop with 2nd deceleration ramp.
Bit 2 : Reset request. Set to 1 in order to reset any active faults or trips on the drive.
This bit must be reset to zero once the fault has been cleared.
Bit 3 : Coast stop request. Set to 1 to issue a coast stop command.

		%AQ00002		W		PDI2		Command Speed Reference		Setpoint must be sent to the drive in Hz to one decimal place, e.g. 500 = 50.0Hz.

		%AQ00003		W		PDI3		Command Torque Reference		Setpoint must be sent to the drive in % to one decimal place, e.g. 1000 = 100.0%.

		%AQ00004		W		PDI4		Command Ramp Times		This register specifies the drive acceleration and deceleration ramp times used when
Fieldbus Ramp Control is selected (P5-08 = 1) irrespective of the setting of P1-12. The
input data range is from 0 to 60000 (0.00s to 600.00s).
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PACMotion VFD Demo Case Details (vote 11)

Quickpanel to CPE100 (Ethernet) and CPE100 to VFD
(PROFINET)

PACMotion VFD
&
PROFINET [/ HMI
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Quickpanel to CPE100 (Ethernet) and CPE100 to VFD

(PROFINET)

Signal Wiring, Interconnection and Addressing

Figure 69: Signal Wiring
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PACMotion VFD Demo Case Details

RSTi-EP 1/O Module
EP-1218
EP-2218
EP-2218
EP-2218

EP-3164
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To VFD Terminal Strip

DI1 - Monitor Enabled State
DI1 - Enable

DI2 - Reverse

DI3 - Set Speed to SP1

AQ1 - Speed Feedback for Terminal Strip
operation

Al1 - Speed Reference for Terminal Strip
operation
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Figure 70: Interconnection and Addressing
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PACMotion VFD Demo Case and Factory Reset

Resetting the PACMotion VFD to Factory defaults

1. If necessary, you can reset the parameters VFD to factory defaults

Figure 71: Reset Parameters to Factory Defaults

Factory Parameter Reset, TFT and OLED Display :

Stop P-Def Stop

OS] B GDYS)) S ys)
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Press and hold the | The display shows | The display
Up, Down, Start | P-Def. Briefly press | returns to Stop.

and Stop keys for  |the Stop key. All parameters are
=25, reset to Factory
defaults.

Setting the following PACMotion VFD Parameters for PROFINET Demo Case Operation
2. Set the following Parameters for PROFINET Operation:

Parameter  Value Definition

P1-14 201 Extended menu access (201=all parameters)
P4-02 1 Autotune (1=enable, VFD will set back to 0)
P1-07 230 Motor rated voltage (AC Volts)

P1-08 0.4 Motor rated current (Amps)

P1-09 60 Motor rated frequency (Hz)

P1-10 1600 Motor rated speed (RPM)

P1-12 4 Primary command source (4 = Fieldbus)
P2-13 0 AO2 Output 2 function (DO2 = 24VDC()

Afile containing these settings can be found in Application Note 7.
They can be downloaded using the PACMotion VFD Studio. The file name is:

VFD_S2_230V_0.75kW_V2.50_DemoCase.ptl
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General Contact Information

Home link: http://www.emerson.com/industrial-automation-controls

Knowledge Base: https://www.emerson.com/industrial-automation-controls/support

Technical Support
Americas
Phone: 1-888-565-4155

1-434-214-8532 (If toll free option is unavailable)

Customer Care (Quotes/Orders/Returns): customercare.mas@emerson.com
Technical Support: support.mas@emerson.com

Europe

Phone: +800-4444-8001
+420-225-379-328 (If toll free option is unavailable)
Customer Care (Quotes/Orders/Returns): customercare.emea.mas@emerson.com
Technical Support: support.mas.emea@emerson.com

Asia

Phone: +86-400-842-8599

+65-6955-9413 (All other Countries)

Customer Care (Quotes/Orders/Returns): customercare.cn.mas@emerson.com
Technical Support: support.mas.apac@emerson.com

Any escalation request should be sent to: mas.sfdcescalation@emerson.com

Note: If the product is purchased through an Authorized Channel Partner, please contact the seller directly
for any support.

Emerson reserves the right to modify or improve the designs or specifications of the products mentioned in
this manual at any time without notice. Emerson does not assume responsibility for the selection, use or
maintenance of any product. Responsibility for proper selection, use and maintenance of any Emerson product
remains solely with the purchaser.

© 2020 Emerson. All rights reserved.
Emerson Terms and Conditions of Sale are available upon request. The Emerson logo is a trademark and
service mark of Emerson Electric Co. All other marks are the property of their respective owners.
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